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Abstract 

In the present study subgroups of reading disabled 
children were investigated on the basis of oral reading 
strategies and performance on psychological tests. The 
relationship between oral reading strategies and 
psychological test performance was also examined. Forty-one 
children with specific reading disabilities were selected 
for the study. The children attended regular classrooms and 
were in grades three to six. 

A hierarchical clustering technique was used to 
determine if there were subgroups. Two sets of subgroups 
were differentiated, one set on the basis of oral reading 
Strategies and the other on the basis of psychological 
abilities. Each set comprised five subgroups. Partial 
Support for the relationship between reading strategies and 
psychological abilities was found, but membership in a 
Particular subgroup based on reading data could not be 
predicted from membership in a subgroup based on 
psychological data. The findings of the study show the 
importance of viewing disabled readers as heterogeneous with 
respect to their psychological and reading characteristics. 
The limited predictive relationship between the reading and 
psychological data suggests that further research is needed 
to explore how accurately information about a child's 
psychological strengths and weaknesses can predict his/her 


reading strategies. 
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I. INTRODUCTION 
The term "learning disability" has become prominent in the 
field of special education over the past twenty years. The 
National Advisory Committee on Handicapped Children (1967) 
has offered the following definition of learning disability: 
Children with special learning disabilities exhibit 
a disorder in one or more of the basic psychological 
processes involved in understanding or in using 
spoken or written language. These may be manifested 
in disorders of listening, thinking, talking, 
reading, writing, spelling, or arithmetic. They 
include conditions which have been referred to as 
perceptual handicaps, brain injury, minimal brain 
dysfunction, dyslexia, developmental aphasia, etc. 
They do not include learning problems which are due 
primarily to visual, hearing or motor handicaps, to 
mental retardation, emotional disturbance or to 
environmental disadvantage (cited in Myers & 
Hammill, 1976, pp. 3-4). 
There are two major aspects to this definition. First, the 
concept of learning disability subsumes a heterogeneous 
group of disorders. Second, learning disabilities exclude 
learning difficulties which are primarily due to sensory 
deficits, mental retardation, emotional disturbance or 
educational or cultural disadvantage. 

The term "Specific reading disability" refers to one 
particular type of learning disability. A child can be 
classified as reading disabled if he or she has a serious 
difficulty in reading which cannot be adequately explained 
by any of the handicaps excluded in the definition of 
léarning disability (Benton, 1975). 


In the past the main paradigm for studying reading 


@iftticulty has been the comparison of able wand less able 
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readers on any one of a large number of variables. Thus, 
much of the research about reading difficulty has made the 
distinction between the reading disabled individual and the 
child who has a reading deficit with a different etiology. 
For example, investigators may not have controlled for IQ 
(e.g., Juels, 1980: Kolers, 1975) or environmental 
disadvantage (e.g., Allington & Fleming, 1978; Englert & 
Semmel, 1981). 

Research in reading has been focused in three main 
areas: 1) an examination of subskills thought to be involved 
in the reading process itself; 2) an investigation of the 
psychological correlates of reading difficulty, and 3) an 
attempt to identify the neuropsychological correlates of 
reading difficulty. Researchers investigating the reading 
process argue that the effectiveness with which the child 
uses various cues in reading distinguish good from poor 
readers. For example, Benton (1975) and Mason (1976) stated 
that the ability to make effective use of graphic cues 
differentiates good from poor readers. Other researchers 
have maintained that the distinguishing factor is to be 
found in the ability to use contextual cues (e.g., Leslie, 
1980; Levy, 1977). Still other investigators stress the 
integration of all cues as the skill that separates the two 
groups (e.g., Goodman, 1970; Weber, 1970). 

The psychological variables that have been examined to 
distinguish between poor readers and normal controls have 


included memory and perceptual, psycholinguistic, and 
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cognitive abilities. All of the variables have, in one study 
or another, been found to differentiate good from poor 
readers, although the results are not always consistent 
across, studies: (e.g. 4 mLovell-sShapton ,ftewarreny 1964+ ck. ; 
Werner, Simonian, & Smith, 1967). No one psychological 
deficiency has been found to account for all children with 
reading difficulties. 

Several researchers have examined the behavioural 
correlates of reading disability (e.g., visual perception, 
motor and sensory abilities, and cognitive and linguistic 
performance) in order to infer the neurological status of 
reading disabled children (e.g., Rourke, 1978). This 
indirect approach to the study of the neurological 
antecedents of reading disability is based upon the 
discovered relationship between brain damage and poor 
performance on certain behavioural tasks (Benton, 1978). 

In general, research involving reading problems and 
their psychological and neuropsychological correlates has 
failed to take into account the heterogeneity of reading 
disorders. Doehring (1978) recently pointed out that reading 
Cisabelttvye 1 Sanot, asunttaryidasorder, and» that. itis 
therefore necessary to develop a multiple-syndrome paradigm 
which classifies retarded readers into subgroups. The 
inconsistencies of previous studies may be largely due to 
the fact that researchers have tended to employ a 


Single-syndrome paradigm. 
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Instead of searching for a unitary cause of reading 
disability, some researchers have recently begun searching 
for independent patterns of factors which underlie the 
disability. Most of this research has been concerned with 
the psychological or neuropsychological characteristics of 
retarded readers (e.g., Lyon & Watson, 1981; Petrauskas & 
Rourke, 1979; Satz & Morris, 1980). Several attempts have 
also been made to classify disabled readers on the basis of 
their reading skills (e.g., Boder, 1973; Doehring & Hoshko, 
1977). Benton (1978) has pointed out that the relationship 
between subgroups based on psychological attributes and 
subgroups based on reading subskills is still unexplored. 

In short, much previous research has been flawed by a 
Single-syndrome paradigm which ignores the heterogeneity of 
reading disability. The single-syndrome paradigm may explain 
many of the inconsistencies of previous research. It is 
hoped that the emergence of a multiple syndrome paradigm, 
which distinguishes subgroups of disabled readers on the 
basis of patterns of abilities and deficits, will provide a 
deeper understanding of reading disability and a better 


theoretical basis Lor, remediation. 


Statement of the Problem 

The present study is based upon a multiple syndrome 
paradigm. The study addresses a number of basic problems 
about the classification of reading disabled children into 


subgroups by considering both reading and psychological 
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variables. Neuropsychological characteristics of disabled 
readers are beyond the scope of the present study and 
therefore, were not included. Four questions were 
investigated. First, can subgroups of disabled readers be 
distinguished on the basis of their subskill deficiencies in 
reading? Second, can subgroups of disabled readers be 
distinguished by patterns of psychological correlates of 
reading disability? Third, does a predictive relationship 
exist between psychological abilities and reading 
strategies? Finally, is there a correspondence between the 
members of the subgroups formed on the basis of 
psychological attributes and membership of those formed on 


the basis of reading subskills? 


77 _ - 
puis: ery 
~ soi 43) 9 oom |e 
7 | orw wot in a ot ‘satin wt eat 
se eteicket setdaeit 4 ‘aqheveicn i> .SeTks be / 


niveelndotelte® EL ein. apna; 20 eioai alle am teitebi ed 


1s 
~<a ratiea* in Dhl Oy WAG" wie WAD oe = Se S 
— 


cea 


peintediwe (debeeterayee to are treg @ Hades 
dviuidaie? selzgeiea@.e aoe ori” ted watt fi hal bin eT 
nlBeea PuA wena? lt tis jac'i palndsehq nn owed ine 

win Q@RWE OS SAT GeGaTetOy, © Hehe = aaa aL9 1antpedal Pe 7 


te oigeb edurhe beiercd nquaseity ete ie & 


= 


_ 
+ +5 f@-« pote aye 


vat Listen ratteds to nised ead 


- 


II, REVIEW OF THE RESEARCH: READING DISABILITY 
Four areas of research pertaining to the present study will 
be examined critically. A review of the literature 
concerning the reading errors and strategies of disabled 
readers 1S given in the first section. Secondly, recent 
attempts to distinguish subgroups of disabled readers in 
terms of reading attributes are discussed. In the third 
section studies which investigate the psychological 
correlates of reading disabilities are examined. Finally, a 
review of research which identifies subgroups of disabled | 
readers on the basis of their psychological characteristics 


is presented. 


A. Reading Errors and Strategies 
For many years researchers have tried to pinpoint the 
problems of disabled and other inefficient readers through 
an examination of their performance on reading tasks. 
Attempts have been made to characterize poor readers by the 
type of errors found in their performances and to infer 
their reading strategies from the errors they make. 
The variety of subskills involved in reading is 
strongly emphasized by current investigators: 
The act of reading involves many component processes 
of different degrees of complexity, ranging from the 
visual discrimination of graphemes and recognition 
of the phonemic value of single consonants and 
vowels, through the recognition of single words, to 
the apprehension of meaningful word sequences taken 


asuunits (Benton, 1575 0.6) 


The errors which poor readers make may arise in any of the 
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component processes of reading. A classification of many of 
the errors identified by researchers is offered below. 
1. Letter orientation reversals 

The tendency to make single letter reversals (p-q; b-d) 
and rotations (p-b; q-d) was once thought to be a major 
characteristic of disabled readers (Weber, 1968) but is now 
viewed as being relatively uncommon (e.g., Benton, 1975). 
Liberman and her colleagues (1971) found that letter 
reversals are the most unstable reading error type when 
compared to others. Individual differences among poor 
readers are also large. 
2. Faulty reading of vowels and consonants 

According to Shankweiler and Liberman (1972), vowels 
are misread more often than consonants. Vowels are more 
orthographically complex and varied than consonants since 
different letter group combinations may represent one sound 
Genes) =a 4OO . OUG OC % EW). 
3. Letter sequence reversals 

It was once thought that letter sequence reversals were 
part of the same phenomenon as letter orientation reversals 
and were therefore a major characteristic of disabled 
readers (Weber, 1968). Studies have since found that they 
occur more frequently than letter orientation reversals and 
that. together both types of errors make up only 81.z2 to 25 
percent of disabled readers' errors (e.g., Bennett, 1942; 
Shankweiler & Liberman, 1972). It has also been discovered 


that letter orientation reversals and sequence reversals are 
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virtually unrelated (Liberman et al., 1971). 
4, Omissions and additions of words 

According to Benton (1975) these errors are 
characteristic of disabled readers, although he does not 
note the frequency with which these errors occur. 

5. Excessive slowness in reading (word-by-word reading) 
There is general agreement that poor readers take 
Significantly longer than able readers to read words (e.g., 

Samuels, Begy, & Chen, 1976; Schvaneveldt, Ackerman, & 
Semlear, 1977), sentences (e.g., Kolers, 1975), and passages 
(exg.,, Allington, 07S-eAllingtons ss Strange, 1977)-.Some 
researchers have attributed the slowness of poor readers to 
a letter-by-letter processing strategy in contrast to the 
ability of proficient readers to process larger units of 
letters (Biemiller, 1978; McCormick & Samuels, 1979). It has 
been commomly argued that dysfluency (i.e., word-by-word 
reading) prevents adequate retention of reading material 
(e.g., Benton, 1975; McCormick & Samuels, 1979; Perfetti & 
Hogaboam, 1975). 
.6. Failure to grasp the meaning of the passage 
Traditionally, comprehension of a passage has been 
measured by the number of questions answered correctly on 
the passage. In recent years the analysis of oral reading 
errors has permitted the assessment of a reader's use of 
grammatical and semantic cues within a passage. The 
appropriate use of these contextual cues has been used as an 


indicator of the readers' understanding of sentences and 
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passages. Many researchers have reported that poor readers 
pay little attention to the grammatical and semantic cues in 
a reading passage (e.g., Au, 1977; Goodman & Burke, 1973; 
Levy, 1977); however, other researchers have disputed this 
finding (e.g., Allington & Strange, 1977; Biemiller, 1979). 

Many researchers have tried to explain the poor 
reader's patterns of errors by inferring his reading 
strategies from the errors. Studies such as Goodman and 
Burke's (1973) have analyzed oral reading errors such as 
substitutions, omissions, and additions for the degree of 
visual similarity between the errors and the text and for 
the contextual appropriateness of the errors made. By 
comparing the degree of graphic cue reliance to the 
appropriate use of contextual cues, researchers have made 
inferences about the poor readers' word attack skills. 
However, there has been much controversy about how the poor 
reader uses graphic and contextual cues. 

One group of investigators claim that the unskilled 
reader relies more on graphic than contextual cues. This 
school of thought reflects LaBerge and Samuels' (1974) 
theory of automatic information processing in reading. 
According to LaBerge and Samuels' (1974) theory, the 
beginning reader's skills in decoding are not automatic, and 
this causes the reader to attend primarily to visuophonic 
cues and to neglect contextual cues. Later, when decoding 
becomes automatic, attention is freed for comprehension. 


Some researchers have found that LaBerge and Samuels' (1974) 
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theory is applicable to poor readers. For example, Goodman 
and Burke (1973) found that poor readers made less effective 
use of contextual cues than able readers. Other researchers 
have reported similar findings (e.g., Au, 1977; Leslie, 
1980; Leyy, 1977). 

In contrast to the above findings, some studies have 
suggested that use of contextual cues does not differentiate 
between good and poor readers (e.g., Allington & Strange, 
is7/seByemillers;ni979°sKoler, 01975) s"Othersainvestigators 
have claimed that poor readers may rely on contextual cues 
to an even greater degree than good readers (e.g., 
Schaneveldt et al., 1977; West & Stanovich, 1978). Stanovich 
(1980) suggested that some poor readers may rely heavily on 
contextual cues in order to compensate for poor word 
recognition skills. It has also been maintained that poor 
readers depend on contextual cues for accuracy whereas good 
readers rely on contextual cues for fluency (e.g., 
Allington ,91978* Allington® & Fleming euiS7s" Allangtonws 
McGill-Franzen, 1978). 

Studies which have dealt with poor readers' use of 
graphic cues have yielded inconsistent results. Several 
researchers have reported that poor readers rely more on 
graphic cues than do good readers (e.g., Au, 1977; Goodman, 
1970; Leslie, 1980) but others have suggested that able and 
less able readers do not differ significantly in their 
revuance «onl graphic cuesi(e.g., Goodman S&eBurke,. 1973) Levy, 


1977). Still others have reported that good readers attend 
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more to graphic information than poor readers (e.g., 
Allington & Strange, 1977; Juels, 1980). Researchers who 
reported the latter finding have argued that the proficient 
readers' greater attention to graphic details reflects an 
automatic and efficient decoding strategy (e.g., Stanovich, 
1980). Thus, several investigators have found that good 
readers were more aware of graphemic patterns within words 
than poor readers (Kolers, 1975) and that they read 
Significantly faster even though they attended more closely 
to igraphic finiormat one(Aldangron mesStrange 701977) emt has 
often been suggested that the efficiency with which cues are 
integrated may be what really distinguishes good from poor 
readers (e.g., Allington & Strange, 197/> Biemiller, 1979: 
Juels, 1980; Stanovich, 1980; West & Stanovich, 1978). 
However, it is not clear that a deficiency in the 
integration of cues can account for the difficulties of all 
poor readers. 

Much of the literature on poor readers' use of cue 
systems does not differentiate disabled readers from others 
whose reading is inefficient. The inconsistencies found in 
the research may be largely due to the assumptions that all 
poor readers can be studied as a homogeneous group and that 
their reading problems are all due to one specific subskill 
deficiency. These assumptions are extremely doubtful given 
the diversity of poor readers' errors and the failure to 
identify any particular subskill deficit which will fully 


explain reading «disorders. iin) fact), “the success of, recent 
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attempts to identify subgroups of disabled readers through 
an analysis of their errors and strategies clearly 
demonstrates that the term "reading disability" designates a 
heterogeneous Group of disorders) (e.q.,, Boder.91973)., It as 
possible that studies which focus on the differences between 
subgroups of disabled readers will help to resolve many of 
the inconsistencies of previous research. For example, some 
disabled readers may be more efficient in processing graphic 
than contextual cues, while for others the reverse may be 
true. The research which has divided disabled readers into 
subgroups on the basis of their reading characteristics will 


be examined in the following section. 


B. Subgroups of Disabled Readers Based on Reading 
Characteristics 

An attempt to classify disabled readers on the basis of 
reading error type was made by Ingram, Mason, and Blackburn 
(1970). Ingram et al. (1970) predetermined their subgroups 
by establishing two categories of errors into which subjects 
would be classified -- audiopnonic, and visuo-spatial. 
Audio-phonic difficulties were measured by an inability to 
analyze words into phonemes, to blend phonemes into words, 
and by confusion of vowel sounds and poor phonic knowledge 
of dipthongs. Visuo-spatial difficulties were identified by 
the tendency to make letter and word reversals, by the slow 
recognition of simple words, and by poor visual 


discrimination of words which were very similar in shape. 
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The study failed to offer a classification system into which 
homogeneous subgroups of disabled readers could be placed 
because sixty-Six percent of the sample had problems in both 
error categories. 

Like Ingram et al. (1970), Johnson and Myklebust (1967) 
based their subgroup classification system on personal 
observation. According to these researchers, one subgroup of 
disabled researchers were termed "visual dyslexics" because 
they could not retain an entire sequence of letters or learn 
from a global word approach. Instead, this group learnt 
individual sounds and blended them into words. The other 
subgroup, termed "auditory dyslexics", were deficient in 
sound-symbol integration and hence, were unable to develop 
phonetic skills. These children were only able to learn 
words as wholes and so had a limited sight vocabulary. 
Through independent observation of clinical populations, 
Boder (1973) identified te Same two groups of disabled 
readers and added a third group who had the disorders of 
both yGgroups. 

A more objective approach to classifying subgroups of 
disabled readers has been through the use of the Q-technique 
of factor analysis. Doehring and Hoshko (1977) used such a 
technique in their study of subjects who attended a summer 
program for children with reading disabilities. The 
researchers were primarily concerned with the automatic 
processing of information, and used response latency as well 


aS accuracy to determine areas of strength and weakness. 
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Different degrees of decoding deficiency were discovered 
among the children. Some had difficulty using the basic 
phonological code and also lacked an understanding of 
orthographic structure, while others had difficulty 
primarily in the use of orthographic structure. Still 
others' primary deficiency seemed to lie in the rapid oral 
reading of words and syllables. Unfortunately, none of the 
deficiencies were analysed for visual perception or 
comprehension difficulties. 

Although the studies examining decoding skills 
contribute important information to reading research, their 
treatment of word identification skills is limited. This is 
because they do not take account of context, which has an 
important effect on word recognition. The importance of 
context was demonstrated by Goodman's study (1965), which 
revealed that readers in the primary grades were more 
accurate when reading words in passages than when reading 
the same words in lists. However, in the research concerning 
Subgroups of disabled readers, their ability to make use of 


contextual cues has not yet been examined. 


C. Psychological Correlates of Reading Disability 

The investigation of psychological factors in reading 
disabilty "aims to identify the more fundamental cognitive 
disabilities that are responsible for failure to learn to 


read and to provide guidelines for effective remediation" 
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(Benton, 1978, p. 469). The focus of this research is on 
"immediate" or behavioural correlates of specific reading 
disability rather than on "ultimate" or neurological 
correlates (Vellutino,1978). 

Prior to the 1970s, the basic paradigm of most studies 
which examined these correlates was a comparison of normal 
and poor or disabled readers on one or a small number of 
tests. If a significant difference existed between reading 
ability groups, a causal relationship was inferred between 
the measure(s) and the reading difficulty. The paradigm was 
termed the "Ssingle-syndrome" paradigm (Doehring, 1978) 
because it implied that the term "reading disbility"” 
represented a homogeneous dysfunction. One can distinguish 
four major areas of psychological factors associated with 
reading disorders within the paradigm: visual spatial 
development, verbal abilities, intersensory integration, and 
sequential processing. 

1. Visual-Spatial Development 

The association between reading disorders and visual 
perception deficits stems from the observation that 
children's reading often manifests the following errors: 
reversalsein lettersortentation® (etq.; beds *p-q)*andeletter 
sequencing (e.g., was-saw) and confusions of letter and word 
configuration (e.g., m-n; some-come). Investigators have 
assumed that these error types reflect an underlying 
perceptual deficit, and have administered measures of visual 


perception such as form discrimination, visual-motor 
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integration and left-right discrimination in order to 
roenvity tthatedefic tex 
a) Visual Form Perception 

Studies that have aimed at distinguishing good from 
poor oral readers on form perception have generally used 
measures such as the Performance Scale IQ and Performance 
Scale subtests from the Wechsler Intelligence Scale for 
Children-Revised (WISC-R) as well as the Bender Visual-Motor 
Gestalt Test (Bender-Gestalt) and the Developmental Test of 
Visual-Motor Integration (Beery's VMI Test). In general, 
some studies have found evidence for perceptual problems in 
poor or disabled readers (e.g., Lovell, Shapton, & Warren, 
1964), but others have not (e.g., Werner, Simonian, & Smith, 
1967). Factors that have been cited to explain these 
inconsistencies include a failure to control for 1Q 
differences between groups (e.g., Richardson, Di Benedetto, 
Christ, & Press, 1980) as well as age differences between 
Samples across studies (e.g., Sobotka, Black, Hill, & 
Porter e1977 » -SatzmeRacdin, &&eRoss Ari97 1). 

Several investigators (e.g., Benton, 1975; Rutter, 
1978) have concluded that visual perception difficulties are 
associated with reading difficulties in younger children but 
are not significant correlates of severe reading 
difficulties at older ages. Rutter (1978) maintained that 
older reading disabled children still have visual perception 
impairments relative to their peers, but that they may have 


developed sufficient skills in discrimination to learn to 
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read. Rutter (1978) suggested that in the more advanced 
Stages of reading, poor oral readers may learn to rely more 
on context than on individual letter or word processing. 

Finally, it is likely that some of the variability 
found in studies is due to the fact that not all children 
with reading difficulty have perceptual deficiencies (see 
Lovell, Shapton, & Warren, 1964). The fact that Bannatyne 
(1971) found both spatially competent and incompetent 
disabled readers supports that view. 

b) Visual-Motor Integration 

In the studies reviewed above, measures of form 
perception included WISC-R Performance subtests, the 
Bender-Gestalt, and Beery's Visual-Motor Integration (VMI) 
Test. Although these tests do measure form perception, the 
fact that most also meaSure the coordination of visual 
perception with motor and conceptual operations has often 
been overlooked. The multiplicity of constructs measured by 
these tests may interfere with the predictability between 
performance on these tests and reversals in letter 
orientation and sequence (Park, 1978-79). 

One aspect of visual-motor integration which has been 
Studied apart from perception is the visual tracking of a 
Stimulus. Studies have reported inefficient eye movements 
among disabled readers relative to normal readers in both 
reading and nonreading tasks (e.g., Rubino & Minden, 1973; 
Adler-Grinberg & Stark, 1978; Griffin, Walton, & Ives, 


1974). While some researchers have concluded that erratic 
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eye movements only reflect passage difficulty level (e.g., 
Goldberg & Arnott, 1970), Pavlidis (1981) has found that 
disabled readers display abnormal eye movements even when 
reading simple text. 

e)*Lett-Right Discrimination 

The tests used to meaSure awareness of left-right 
directionality have usually required the child to 
demonstrate his awareness of left and right with regard to 
his own body, the body of the examiner, and physical 
objects. The first ability is normally mastered by age 7, 
the second by age 8, and the third by age 11 (Belmont & 
Birch, 1963). 

Most studies that have examined the relationship 
between the ability to make left-right discriminations and 
reading ability have reported a significant difference 
between at least some disabled readers and normal controls 
(e.g., Ginsburg & Hartwick, 1971; Lovell et al., 1964; 
Belmont & Birch, 1965); however, other studies have not 
(e.g., Spellacy & Peter, 1978; Balow, 1963). It seems that 
the strongest relationship between the two variables exists 
for severely disabled readers who have difficulty 
identifying right and left on their own bodies (Lovell et 
al., 1964; Belmont & Birch, 1965). Evidence reveals that 
left-right discrimination is related to intelligence (e.g., 
Coleman & Deutsch, 1964; Croxen & Lytton, 1971) and age 
(Benton, 1962; Sparrow & Satz, 1970). Variations with 


respect to intelligence and age in sample selection may have 
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led to many of the inconsistencies across studies. 
2. Verbal Abilities 

Researchers concerned with the psychological correlates 
of reading disability have investigated the relationship 
between verbal abilities on non-reading tasks and reading 
achievement. Studies that have matched disabled and normal 
readers on Full Scale WISC IQs have found disabled readers 
to be inferior in Verbal IQ and superior in Performance IQ 
relative to normal readers (e.g., Belmont & Birch, 1966; 
Neville, 1961). The Low Verbal IQ-High Performance IQ 
discrepancy seems to be more highly related to poor reading 
achievement among older children around nine or ten years of 
age than among younger readers (e.g., Reed, 1967). Because 
Verbal IQ is a global measure of verbal functioning, some 
researchers have been interested in examining the 
performance of disabled readers on the subtests of the WISC 
Verbal Scale. Benton (1975) reported that disabled readers 
are likely to perform poorest on vocabulary level, range of 
information, and oral arithmetic reasoning, while 
comprehension of social situations and verbal reasoning are 
handled reasonably well. 

A variety of other measures have been used to assess 
the verbal competence of poor readers. Among the most common 
variables which have been examined are auditory 
discrimination, phonemic analysis and synthesis, and word 


fluency. 
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a) Auditory Discrimination 

Auditory discrimination between similar sounding words 
is important in the intial stages of the letter-sound 
association process. Wepman's Auditory Discrimination Test 
(Wepman, 1973) is a commonly used screening device which 
measures the capacity to distinguish between phonemes used 
in speech. The test requires examinees to determine whether 
word pairs are the same, or differ in a single phoneme 
(e.g., pat-pet). Wepman (1960) reported a significant 
relationship between reading scores and auditory 
discrimination. Other studies have supported this finding 
(e.g., Christine & Christine, 1964; Flynn & Byrne, 1970; 
Briuninks, 1969). Although norms on Wepman's test only range 
from five to eight years, several studies (e.g., Lingren, 
1969; Goetzinger, Dirks, & Baer, 1960) have reported that 
the test also discriminates between older good and poor 
readers. 
b) Phonemic Analysis and Synthesis 

The ability to isolate the phonemes that make up a word 
and the ability to blend individual phonemes into whole 
words have been found toy Deasimporcant Ski llsmin thesinitial 
reading task (Williams,1980). These abilities are important 
in early reading because deciphering a new word requires 
first, that the word be broken into its component phonemes, 
and second, that the resulting units be recombined or 
blended. Golinkoff (1978) suggested that these auditory 


analysis and synthesis skills are separate abilities that 
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ordinarily enter into a child's repetoire successively. 

While most of the research on phonemic analysis has 
been conducted on young children in the initial stages of 
reading (e.g., Hardy, Stennet, & Smythe, 1973; Wallach, 
Wallach, Dozier, & Kaplan, 1977), the research on phonemic 
synthesis has included older children as well. Two commonly 
used measures of phonemic synthesis are the Sound Blending 
and Auditory Closure subtests from the Illinois Test of 
Peycholinguistic, Abilities (1 TPA; Kirk, McCarthy, & Kirk, 
1968). Both subtests require the child to translate phonemic 
units into whole words. Although subjects are sometimes 
older than the target population of the ITPA, researchers 
(e.g., Richardson et al., 1980) have reported that reading 
disabled children score well below the ceiling on these 
measures. In general, sound blending was found to be a 
distinguishing factor between reader ability groups in most 
studies (e.g., Golden & Steiner, 1969; Kass, 1966; 
Richardson et al., 1980); auditory closure differentiated 
between groups in some studies but not in others (e.g., 
Golden & Steiner, 1969° Kass, 1966; cf... Richardson et al., 
1980; Wussler & Barclay, 1970). 
c) Word Fluency 

Word fluency has also been found to be less efficient 
among poor readers. One measure of word fluency requires the 
Subject to name as many words as possible beginning with the 
letters ©, A, and S inthe time span of one minute per 


letter (Spreen & Benton, 1969). Older disabled readers have 
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been found to perform significantly worse than normal 
readers on this measure Gotan Satz, Rardin, & Ross, 1977: 
Spellacy & Peters, 1978). However, a significant difference 
between reader ability groups on this measure is not always 
fFounde(e.gs; =SObotka Gteala,=1977.). 
3. Intersensory Integration 

Reading involves the translation of visual spatial 
Stimuli into appropriate sound sequences. This decoding 
process requires the ability to perceive visual spatial 
patterns and auditory sequential speech patterns, as well as 
the ability to match the two patterns. Investigators 
interested in determining the factors responsible for poor 
decoding skills have examined the relationship between 
performance on auditory-visual matching tasks and reading 
ability. The initial research in this area was conducted by 
Birch and Belmont (1964, 1965). Their research paradigm of 
assessing children's abilities to match auditory tap 
patterns to visual dot patterns has been used, with various 
modifications, by many investigators (e.g., Beery, 1967; 
Warren, Anooshian, & Widowski, 1974). However, the construct 
validity of the Birch and Belmont (1964) task is highly 
questionable. Moreover, the task has been criticized on the 
grounds that crossmodal matching of meaningless nonverbal 
stimuli cannot be directly compared to the intermodal 
Matching that Occurs inereading (Pick, ©1978) 

One crossmodal matching task that uses verbal material 


fomtie «Visual Aural Digqvl «Span | VADS) "Teste Roppitz, 1970). 
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The test uses sequences of digits to measure the effects of 
aural and visual presentations with oral and written modes 
o£ response. Koppitz (1975) found that three of the four 
subtest scores (Aural-Oral, Visual-Oral, Visual-Written) and 
the VADS total score significantly distinguished between a 
learning disabled group who could read and a similar group 
who could not. Results indicated that the Visual-Oral 
subtest had the highest correlation with reading ability. 
Tasks involving letter naming are even more closely related 
to reading than the VADS. Steinhauser and Guthrie (1974) 
found that scanning for a target phoneme, an operation which 
required the conversion of graphemes into sound, was a task 
uniquely difficult for disabled readers. 

There is very little research on the direct association 
between crossmodal integration of verbal stimuli and reading 
errors per se. Nonetheless, Vernon (1977) hypothesized that 
deficits in this type of integration are one of the major 
causes behind poor readers' difficulty in grapheme-phoneme 
association. Support for Vernon's hypothesis comes from 
Doehring and Hoshko (1977). They reported that the subgroup 
of reading disabled children who had difficulty in 
auditory-visual association were rated by their teachers as 
requiring training in this area. 

Vernon (1977) pointed out that deficiencies other than 
crossmodal integration may also cause poor grapheme-phoneme 
association. Poor reasoning ability and a deficiency in 


sequential memory could also interfere with the learning of 
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patterns of letter sequences based on regularities between 
graphemes and phonemes. The relationship between sequential 
memory and reading skill will be discussed in the following 
section. 
4, Sequential Processing 

Many researchers have found reading disabled children 
to have a general sequencing deficit (e.g., Doehring, 1968; 
Bakker, 1972; Bannatyne, 1971; Rugel, 1974). The sequencing 
deficit of disabled readers has been investigated in a 
number of areas. For instance, researchers have found that 
disabled readers perform significantly worse than average 
readers in both reading and nonreading sequential oculomotor 
tasks e(e.0s;4GriffinpwWalton,. & al. vies 101974 *sePav l1dis) Aloe 1). 
Other evidence for a sequencing deficit among reading 
disabled children is frequently found in the Sequential 
pattern of the WISC-R (Digit Span, Coding, and Picture 
Arrangement). Rugel (1974) reviewed 22 studies which 
examined reading disabled children's performance on the 
WISC. He reported that out of the three WISC patterns 
(Spatial, Conceptual, and Sequential), their performance was 
poorest on the Sequential pattern in 18 of the 22 studies. 
Within the Sequential pattern, poor readers performed 
Significantly worse than good readers on Digit Span and 
Coding but not on Picture Arrangement. 

Rugel (1974) concluded that the sequential processing 
deficit comprised deficiencies in short-term sequential 


memory and attentional processes. The relationship between 
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reading disability and these processes will be discussed 
below. 
a) Short-term Sequential Memory Processes 

The three most popular screening measures for 
diagnosing short-term memory deficits among disabled readers 
have been the Auditory and Visual Sequential Memory subtests 
ofthe DTPA! (Kirk) McCarthy, &)/Kirk?. 1968) SandithesDigit 
Span subtest of the WISC (Wechsler, 1949) or WISC-R 
(Wechsler, 1974). Studies differ greatly as to whether or 
not there exists a significant difference between disabled 
and normal readers on these measures (e.g., Rugel, 1974; 
Kass, 1966; Golden & Steiner, 1969). 

Investigators interested in studying good and poor 
readers’ ability to remember meaningful verbal material have 
found group differences on sentence repetition tasks 
(Waller, 1976; Richie & Aten, 1976). The process of sentence 
repetition is interpreted to be a complex one involving 
comprehension and expression of language as well as memory 
(Vogel, 1975). Performance on tasks of this nature has 
sometimes been contrasted to performance on digit span tasks 
or tasks of random word order in order to compare the 
dimensions of memory for meaningful and nonmeaningful 
material. Richie and Aten (1976) found that reading disabled 
childrens performed poorly on both types of tasks: 

Difficulty in remembering both meaningful and 
nonmeaningful material can affect the acquisition of various 


reading skills. For instance, memory for discrete items 
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plays an important role in learning grapheme-phoneme 
correspondences (Torgesen, 1978-79). Vernon (1977) 
hypothesized that memory for the sequence of items was 
crucial to learning the patterns of letter sequences and 
that the production of letter sequence reversals was related 
to difficulty remembering the visual shapes of words. Bakker 
(1970) provided evidence for the relationship between 
sequential memory and reading errors when he demonstrated 
that children who did poorly on tasks of temporal order 
processing made a large number of letter sequence reversals. 
Memory has also been associated with retaining the meaning 
of a sentence or a story. Poor readers who decode slowly are 
thought to have difficulty grasping the meaning of whole 
sentences because slow and laborious reading taxes the 
memory for connecting words and phrases (Vernon, 1977). 
b) Attentional Processes 

Researchers have related Peachy disabilities to 
shortened attention span and hyperactivity. Pavlidis (1981) 
Stated that "some dyslexics are (also) accident-prone, 
hyperactive, easily distractible, with a low level of 
tolerance and very= poor concentration” (py) 102Z)R "Hunter and 
Johnson (1971) provided evidence that disabled readers were 
Significantly* inferior® tot controls® on ther wise Digit Span 
and Coding. subtests and on a "tested attention" score (the 
sum of WISC Arithmetic and Digit Span subtests). Hunter and 
Johnson (1971) concluded that the poor performance of 


reading disabled children on WISC Digit Span, Arithmetic and 
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respect to psychological attributes: 

The fact that so many different variables are 
correlated with reading disability has led researchers to 
try to identify subgroups of disabled readers, defined in 
terms of distinctive patterns of psychological deficits. 
Relevant research will now be examined. 

1. Nonstatistical Classifications 

Onewrapproachetorclassification isythe clinical 
inferential approach. This method involves subdivisions of 
the data that are based on clinical diagnostic judgements 
and direct observation of interrelated test scores (Lyon & 
Watson, 1981). Mattis, French, and Rapin (1975) used this 
approach when they isolated independent clusters of 
deficiencies in reading disabled children. Subgroups were 
determined from a wide range of test variables. The largest 
proportion of disabled readers (39%) had primary disorders 
in language development, with anomia (i.e., word finding 
disivoulty)gaswthercritical tractors Other icharacteristies in 
the syndrome included deficiencies in listening 
comprehension, speech/sound discrimination and in short-term 
memory for sentences. The second pattern or syndrome, found 
almost as frequently as the first (37%), comprised speech 
dysarticulation (including poor sound blending) and gross 
and fine motor dyscoordination. The third syndrome, 
representing the smallest proportion of disabled readers 
(16%), was characterized by a marked disorder of 


visuo-spatial perception. 
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Denckla's (1977) study examined children who had some 
form of minimal brain dysfunction and serious difficulty in 
reading and spelling. Based on clinical inferential 
classification, three syndromes were identified. A language 
disorder group accounting for 65% of the sample was 
subdivided into three subgroups consisting of disorders of 
anomia, dysphonemic sequencing (i.e., repetitions 
characterized by phonemic substitutions and missequencing) 
and a combination of the two. Mattis et al.'s (1975) 
articulatory-graphomotor dyscoordination pattern was 
replicated, but included only 12% of the sample. Denckla 
(1977) also isolated a syndrome of verbal memorization 
disorder (10%) which included impairment in sentence 
repetition and verbal paired-associate learning. These 
Syndromes accounted for 92% percent of the sample. Unlike 
Mattis et al.(1975), Denckla (1977) did not find a pure 
visuo-spatial group. Although Mattis agreed with Denckla's 
(1977) subdivisions of the language deficit he found that 
the visuo-spatial syndrome was still viable in a later study 
(1978) of disabled readers' syndromes. Inconsistencies 
across studies weaken the reliability of the subgroup 
classifications which are based on the clinical inferential 
approach. However, sample differences in the studies 


reviewed make direct comparison difficult. 
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2eeStatistiecal Classifications 

The statistical approach to classification is generally 
preferred over the clinical inferential approach because the 
use of complex multidimensional measures makes it difficult 
Or impossible to determine the true structure of the data 
without the use of statistical techniques (Satz & Morris, 
1980). Both the Q-technique of factor analysis and cluster 
analysis techniques have been used in research concerning 
the classification of disabled readers. Studies using 
cluster analysis will be presented first, followed by 
research which classified subjects on the basis of the 
Q-technique. 

Satz and Morris (1980) administered tests of language 
(WISENSimitanitiesmeVerbalriuency) Sandeperceptualgabilities 
(Beery's VMI Test, Recognition Discrimination) to 89 
11-year-old learning disabled boys. A number of different 
clustering techniques were used as a reliability check for 
the five subtypes which emerged. Results indicated that the 
five subtypes were replicated in terms of profile elevation, 
pattern, and sample sizes. The titles used to describe these 
Subtypes were global language impairment; specific language 
impairment in naming (Verbal Fluency); mixed language and 
perceptual impairment; visual-perceptual-motor impairment, 
and no impairment. Although the stability of the 
classifications was high, the study was flawed by its use of 
only tour variables as*the basisfor “grouping subjects. If a 


greater number of processes had been sampled, the 
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deficiencies of the fifth subgroup may have been revealed. 
Another study which used the cluster analysis technique 
to classify reading disabled children into subgroups was 
that of Lyon and Watson (1981). In this study, a group of 
100 reading disabled children between 11 and 12.5 years of 
age was given a test battery of eight language, memory, and 
perceptual measures. Subjects were also given a test of 
reading recognition and reading comprehension (Peabody 
Individual Achievement. Test). Both raw scores and standard 
scores yielded the same six subgroups in independent cluster 
analyses. Subgroups 1 and 2 had mixed deficiencies across 
language, memory, and perceptual measures, but the deficits 
of the former subgroup were more severe than those of the 
latter sin vaddi tion; Subgroup techiidrenuhad negligible 
Sight vocabulary and poor word attack skills, corroborating 
Boder's (1971) observation that children with combined 
auditory-visual deficits are likely to achieve only minimal 
proficiency in reading skills. Subgroup 3 children had 
language-based deficits, while Subgroup 4 had deficiencies 
in visuoperceptive abilities. The fact that Subgroup 4 had 
the largest membership (34%) supports recent findings 
(Mateisueteal..0i1975e Martrsy 1978s Satzee Morris; 91980) 
that visuoperceptive disorders are a primary area of 
deficiency for older reading disabled children. Subgroup 5 
was characterized by an inability to remember and correctly 
sequence auditory information. Subgroup 6 had a normal 


diagnostic profile on the psychological tests. Lyon and 
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Watson (1981) suggested that the reading difficulty of 
children in Subgroup 6 may be due to social, motivational, 
Or pedagogical factors rather than to some inherent defect. 

Lyon and Watson (1981) compared the subgroups on word 
recognition and reading comprehension skills. Significant 
differences among the six subgroups were found for both 
skills. 

Decker and Defries (1981) gave a test battery to a 
large number of disabled readers and their siblings and 
parents, and to matched control families. The test scores 
were factor analysed and three ability dimensions emerged 
which measured reading achievement, spatial reasoning and 
coding speed. Disabled readers were then classified 
according to how individual profiles grouped together on 
these dimensions. The advantage of restricting the number of 
tests to a few highly independent factors was that the 
reliability of test variables was increased (Satz & Morris, 
1980). Reliable variables were expected to yield a more 
reliable classification system (Satz & Morris, 1980). Four 
subgroups emerged from the three ability dimensions: reading 
and spatial/reasoning disabilities; reading and coding/speed 
disabilities; reading, spatial/reading and coding/speed 
disabilities, and reading disability alone. Because the test 
battery did not measure verbal abilities, the significance 
of these subgroups is limited. The limitations of the study 
are "emphasized by the finding that f£1lfity percent of ithe 


disabled readers were classified in the 'reading disability 
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alone' subgroup. Many of the children in this subgroup may 
have had no measured psychological deficit because of the 
absence of tests of verbal abilities. 

Petrauskas and Rourke (1979) used the Q-technique of 
factor analysis in order to group seven- and eight-year-old 
disabled readers on the basis of their performance on 
neuropsychological measures. The analysis yielded five 
subgroups, only three of which were found to be reliable. 

Subgroup 1 included the largest number of subjects and 
was characterized by poor verbal skills and well-developed 
visual-Sspatial abilities. The second subgroup was marked by 
linguistic sequencing deficiencies. Subgroup 3's primary 
deficit was in concept formation where verbal coding was 
involved (Matching Pictures Test). While each subgroup had 
distinguishing characteristics, all subgroups had 
deficiencies in verbal fluency and sentence memory tests. 

Fisk and Rourke (1979) investigated children with 
general learning disabilities at three age levels (9-10 
VOSGES els i2nyrsee: Mo i4eyrs.)) an order Powetermine, whieh 
subgroups could be replicated across age levels. Three 
patterns of deficiencies were found across the three age 
levels. The first subgroup had linguistic and sequencing 
problems similar to Petrauskas and Rourke's (1979) second 
Subgroup. In addition, the subgroup was impaired on tasks of 
finger localization and fingertip writing., Subgroup 2 
resembled Petrauskas and Rourke's (1979) first subgroup, 
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visual-spatial abilities. Subgroup 3 had a marked deficiency 
in identifying numbers written on the fingertips as well as 
moderate linguistic and sequencing problems. This third 
subgroup seemed to be a variation of the first, and did not 
incihider the 9= tom10=year-oldsz 

The studies using the Q-technique method of 
classification are limited by poor sample coverage. Low 
coverage was the result of the elimination of subjects with 
substantial loadings on more than one factor or with no 
substantial loadings on any factor. Another limitation of 
all the studies reviewed in this section is that they have 
been primarily concerned with the neurological attributes of 
disabled readers and therefore the relationship of the 
Subgroups to patterns of reading deficits has been 
neglected. 

Only one study known to the present author has 
attempted to establish a link between reading disabilities 
and neuropsychological characteristics by statistical 
methods. Doehring, Trites, Patel, and Fiedorowicz (1981) 
first used the Q-technique to identify subgroups of reading 
skills and deficits. The tests used were the same as those 
employed in an earlier study by Doehring and Hoshko (1977). 
The 1981 study used neuropsychology clinic children as 
subjects, while the 1977 study used children attending a 
summer reading program. Despite these differences, the 
subgroups were very Similar in both studies. Group one was 


characterized by exceptionally poor oral syllable reading. 
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Group two was distinguished by an intermodal association 
deficit and group three, by difficulty in responding to 
sequences of letters as units. Although both studies 
reported that a quarter of the sample had substantial 
loadings (>.40) on more than one factor, only the later 
Study classified those subjects with mixed disabilities. 
This finding challenges other researchers' (e.g., Fisk & 
Rourke, 1979; Petrauskas & Rourke, 1979) assumption that 
subjects with substantial loadings on more than one factor 
should be disregarded in the search for homogeneous 
subtypes. 

Doehring et al. (1981) also administered tests of 
language abilities, cognition, and neuropsychological skills 
to their sample. A Q-technique of factor analysis was 
conducted in order to determine if nonreading deficit 
Subgroups could be associated with subgroups of children 
with reading skill deficiencies. The results, however, were 
complex and did little to advance an understanding of the 
reading difficulties originally defined by the Q-technique. 
Doehring et al. (1981) suggested that the use of tests which 
more directly assess reading skills might help clarify the 


characteristics of disabled readers. 


E. Conclusions 
The studies which have been reviewed in this chapter 
provide evidence for the heterogeneity of reading skill 


deficiencies and psychological variables associated with 
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reading ability. There is a need to directly assess reading 
skills and to use statistical classification procedures for 
determining subgroups of children with reading skill 
deficiencies. There is also a need to assess a variety of 
psychological abilities and to ascertain if patterns of 
these abilities can be linked to patterns of reading skill 
deficiencies. A study which attempts to meet these needs is 


described in the following chapter. 
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It. THE STUDY 

The research reviewed in the preceding chapter provided 
support for the hypothesis that there are subgroups of 
reading disabled children which are distinguished on the 
basis of their performance on psychological and 
neuropsychological tests. However, this researcher could 
locate no research utilizing objective statistical methods 
to classify disabled readers on the basis of oral reading 
Strategies. Furthermore, researchers have only begun to 
explore the possibility of predicting oral reading 
Strategies from the psychological profiles of disabled 
readers. | 

The present investigation was conducted in order to: 
(1) determine if disabled readers could be classified into 
subgroups based on their oral reading strategy; 

(2) determine if subgroups identified in (1) could be 
predicted from their patterns of performance on 
psychological measures. 

The disabled readers identified for the present 
investigation met the following criteria of specific reading 
disability: 
iG) Pramary academic dititiculty in reading, 

2. Normal or corrected visual and auditory acuity; 

3. No evidence of emotional disturbance or environmental 
deprivation; 

4, Verbal and/or Performance IQ greater than or equal to 90; 


5. A discrepancy of one year or more between oral 
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instructional reading level and expected grade placement 
(i.e., grade placement appropriate for chronological age). 
This operational definition of reading disability is based 
onsthe"errvreria proposed =by Tallal (1980)), “in®additiaon*to 
the above criteria, the restriction that all subjects came 
from homes where English was the primary language was 
imposed so that children whose reading problem was a result 
of lack of familiarity with the English language would be 


excluded from the sample. 


A. Selection Criteria for Subject Identification 

Children selected for study were attending grades three 
tousix. All children received instruction “ina -reqular 
classroom. However, most had received and/or were receiving 
remedial reading instruction in a resource room as well. A 
diagnosis of oral reading difficulty was considered to be 
more reliable for children within this grade range than for 
children in grades one and two because children in the 
earlier grades were considered to be still acquiring basic 
decoding skills. Children were initially chosen on the basis 
of their previous grades' scores on the Edmonton Public 
School Board (EPSB) test for reading and mathematics and on 
their third or sixth grade IQ scores on the Canadian 
Cognitive Abilities Test (CCAT) *"Because children *selecred 
for the present study were those with a specific learning 
Gvsabil ty sinmereading, children with math diliveultiesswere 


excluded from the study. Thus, a potential subject was 
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identified when a child obtained a reading grade score at or 
below the 15th percentile level and a mathematics grade 
score at or above the 40th percentile level. Subjects 
selected were also required to have an IQ score equal to or 
above 90 on the Verbal and/or Nonverbal IQ scale of the 
GCAT. 

Following this initial screening procedure, the current 
academic performance of the children was verified with the 
classroom teacher before a decision to include them in the 
study was made. Occasionally the academic performance of 
children selected for study on the basis of the EPSB test 
was considered by the classroom teacher not to be below 
grade level. These children were therefore excluded from the 
Study. In several cases additional children who were 
described by their teachers as poor in oral reading but 
average in math were included in the list for potential 
investigation. 

Once parental permission had been obtained for the 
child to enter the study, subjects were screened by the 
present investigator to ensure that their oral reading was 
indeed at least one year below expected grade level. The 
Diagnostic Reading Scales-Revised Edition (Spache, 1972) 
were used to provide this documentation. At this point, 
several children were found to be reading at grade level and 
were excluded from the study. Subjects were given the WISC-R 


to ensure that Verbal and/or Performance IQ was at least 90. 
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In short, final selection of 41 subjects was conducted 
on the basis of teacher judgement of the child's oral 
reading and math abilities, confirmation on a standardized 
reading test that his oral reading instructional level was 
at least one year below expected grade level, and a Verbal 
and/or Performance IQ greater than or equal to 90. 

Subjects ranged in age from eight years, five months to 
thirteen years, three months. There were seven subjects in 
grade three, sixteen in grade four, eleven in grade five, 
and seven in grade six. The average Performance Scale IQ on 
the WISC-R was 106.7, slightly higher than the average 
Verbal Scale IQ of 100.3. However, the difference was not 
Statistically significant. Fifteen subjects had repeated at 
least one grade. The sample consisted of 22 males and 19 
females. A description of the subjects by IQ and 
chronological age is provided in Table 1. 

Table 1 


IQ, Grade Placement, and 
Chronological Age of Subjects 


Descriptive 


Variables N Mean SD Range 
WISCSREIO: 
Verbal Scale IQ 4] 100R3 TO 112.0 
Performance Scale IQ 4 | 106 a7 aloe ee soe hh | 
FuLbesScateslO 4] LOS 9.9 84= 120 
Chronological Age": 
Grade 3 7, eee W) or 6 TO 22 
Grade 4 16 Sins 1.9 WEG i0/ 
Grade 5 lil b32%5 102 1241-56 
Grade 6 iV 146.6 9.0 Sie ie 
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As a whole, the sample appeared to be slow and 
inaccurate readers with adequate skill in comprehension. 
Spache's test assesses comprehension by asking a number of 
questions which require primarily convergent-type answers at 
the end of each passage. Degree of reading retardation 
(i.e., the difference between expected grade placement and 
oral reading instructional level) ranged from one to three 
years. The average degree of reading retardation for grade 
Six subjects was 2.6 grades in contrast to 1.6 grades for 
grade three subjects. This difference does not signify a 
more severe level of reading disability among grade six than 
among grade three subjects because at both grade levels 
Subjects were reading at approximately half the grade level 
expected of them. Description of the subjects' reading 
achievement levels is provided in Table 2. 


Tablew2 
Levels of Reading Achievement 


Reading 
Variables N Mean SD Range 
Degree of Reading Retardation: 
Grade 3 1 ie 0.6 BIS 2.5 
Grade 4 16 Tae, O26 Oa Se 
Grade 5 i] srs) On Gee imZSse 0 
Grade 6 v 26 On De ciemsies 
Reading Rate:' 
Grade Placement 41) oe 7 Ones 20n0 2o= is 
Instructional Level 44° 9720 23 %2 Shrdis7 
Comprehension: ’? 
Grade Placement 41 74.9 18% 25-100 
Instructional Level Gi 856 ees S700 


ee 


' words read per minute 
2 the percent of questions correctly answered on the passage 
read. 
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B. The Test Battery: Reading Assessment 

The test battery included a reading assessment and a 
psychological assessment. The reading test that was designed 
to provide a comprehensive assessment of word attack skills 
will be examined in this section. 

Spache's Diagnostic Reading Scales-Revised Edition 
(1972) was first used to provide an index of oral reading 
frustration level. Frustration level was reached when 
reading errors exceeded the cutoff point which was 
recommended by the test author for each passage. The cutoff 
point was determined by a performance of one standard 
deviation or more below the mean found for normal readers 
for the oral reading of the passage. The reading error types 
used to determine frustration level were as follows: 
Omissions, Additions, Substitutions or Mispronunciations, 
Repetitions, Reversals, and Words Aided. Oral reading 
instructional level was reached when the total number of 
errors did not exceed the cutoff point. A detailed 
description of Spache's (1972) error categories is presented 
in Appendix A. 

The Diagnostic Reading Scales also provided the basis 
from which to assess subjects’ word attack skills. The oral 
reading analysis consisted partly of quantitative scores 
determined by the frequency with which each error category 
occurred, and which were expressed as percentages of the 
total number of errors made by the subject. It should be 


noted that more than one error type could occur in one word. 
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The error categories used in the present study were 
developed by the author from currently used oral reading 
tests (e.g., Diagnostic Reading Scales, 1972; Gray's Oral 
Reading Test, 1963) and a pilot study conducted by the 
author. It was decided to combine error categories from a 
number of sources because it appeared that no one oral 
reading test provided a comprehensive and reliable 
classification of errors (Hood, 1975-76: Weber, 1968). Thus, 
a compilation of error categories derived from various 
reading tests was used in a pilot study, which was then 
refined on the basis of the data obtained. Operational 
definitions of the error types used to analyze subjects’ 
oral reading strategies are provided below. 

1. Quantitative Scales 

a) Additions: whole word additions 

b) Omissions: whole word omissions 

c) Structural Analysis errors: (i) substitution errors due 
to the omission, addition, or substitution of endings such 
as er, est, s, ed, ing and n (e.g., America-American; 
flowers-flower)® -(11)) substitutions errors: dues to. the 

oma ssivonm additi onmopesubstu tution sof) sufid xesie.g.4. Ly, 
less, tion), prefixes (e.g., re, mis, non) and possessives 
(We)esand (Gin )s-errnorss duemto the contraction om words: that 
are not contracted in the text (e.g., waS not-wasn't), or 
errors due to the expansion of words eliminated in a 
Cont cac Gicmave 9. wicalm t-cannot )paist puc turalganalySaseer hors 


do not include additions to the text that involve 
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contractions (e.g., was-wasn't), nor do they include endings 
lost or gained in cases such aS a real-really, flowers-the 
flower, a buyer-the buyers. 

d) Grapheme-Phoneme errors: substitution errors within which 
theretis the =substitution or omission of a single vowel -or 
consonant sound (e.g., freight-fright; seem-see). 
Grapheme-phoneme errors also include the addition of a sound 
that should remain silent (e.g., whistle-whistle). Single 
sound substitutions which are due to changes in structural 
analysis are not recorded as grapheme-phoneme errors, but as 
Structural analysis errors (e.g., likes-liked; has-had). 

e) Letter Orientation Reversals: substitution errors due to 
letter orientation reversals (b-d; p-q) and/or rotations 
(b=p: "d=q= u-n), 

f) Letter Sequence errors: substitution errors due to letter 
sequence reversals involving parts of words (e.g., 
form-from) or whole words (was-saw). Substitution errors due 
to letter sequence reversals must involve the same letters 
as the target word, with the exceptions that letters may be 
added to the ending of the substitution errors (e.g., 
of-for:for-from) and/or that there may be a change in vowel 
Soundu\e. gs, caum—-claim). “hetter "sequence “errors de mot 
include letter sequence reversals where letters are omitted 
immer nemoubst UCL On e.G2s  fronm-ot = trom-fom). 

gy) Scanning errors: errors which occur whem a whole line of 
text is missed; a whole line of text is repeated; a word is 


read which is directly above or below the word that should 
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have been read; or word order, or order of word endings, is 
peversed, (e.92, Sintonlyconly tin; tdohn "Paultis=dohm'cePaul),, 
h) Repetitions: errors which are due to the repetition of 
two or more complete words when the same words are repeated. 
i) Words Aided or Mumbled: words which are aided after ten 
seconds of no vocalization or when aid is requested, or 
words mumbled in such a way as to prevent the examiner from 
recording a graphemic translation of the mispronunciation. 
j) Nonsense Words: substitution errors which are not 
meaningful in the English language. 

In addition to these error categories expressed in 
Quantitative terms, qualitative scores derived from Goodman 
and Burke (1972) were used to assess the degree to which 
each error was visually similar and linguistically 
appropriate ein relation to the ‘texts Scanningeerrors, 
Repetitions, and Words Aided or Mumbled were excluded from 
evaluation on these scales. The scales employed by Goodman 
and Burke (1972) and the modifications made to them for the 
present study are listed below. 

ZeeQualitative Scales 

On each of the four qualitative scales (i.e., Visual 
Similarity, Grammatical Relationship Patterns, Meaning 
Change, Degree of Correction) each subject isigiven a 
percentage score based on his/her sum of scores divided by 
the maximum score that is possible to attain on that scale. 
For example, the maximum score that a subject can attain on 
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being considered is 4x8=32. If a subject received a total 
score of 24 on these eight errors, his Visual Similarity 
Scale score would be 24/32=75%. The total number of errors 
excludes scanning errors, repetitions and words aided or 
mumbled. 

a) Visual Similarity: The criterion of visual similarity 
used by the author is similar to Goodman and Burke's (1972) 
in that errors are evaluated according to the degree of 
visual similarity between the error and the text. Goodman 
and Burke (1972) assess the degree of similarity by breaking 
down each word into three portions -- beginning, middle, end 
-- and judging the degree of similarity between the reader's 
response and the target word. However, in the present study 
the reader's response and the target word are compared 
letter by letter. A letter-by-letter comparison of errors 
and target words provided a more reliable scoring procedure 
Since the terms beginning, middle, and end were not 
adequately operationalized by Goodman and Burke (1972). The 
scale used was adapted from Pflaum's (1979) Phonic 
Similarity scale. Errors received a score ranging from 0 to 
4 as follows: | 

0 = No letters shared; 


1 


Response contains 1 to 25 percent of target word's 
letters; 
2 = Response contains 26 to 50 percent of target word's 
letters; 
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letters; 

4 = Response contains 76 to 100 percent of target word's 
letters. 

b) Grammatical Relationship Patterns: Errors are evaluated 
according to the interrelation of Degree of Correction, 
Grammatical Acceptability and Semantic Acceptability. 
According to Goodman and Burke (1972), these three scales 
can be interrelated "to produce patterns which give insight 
into how concerned the reader is that his oral reading 
sounds like language" (p. 71). A description of the Degree 
of Correction, Grammatical Acceptability, and Semantic 
Acceptability scales precedes a demonstration of the 
integration of the three scales into one scoring system. 
(i) Degree of Correction: Errors are evaluated according to 
the degree to which an error is corrected by the reader 
(Goodman & Burke, 1972). Errors received one of the 
following codes: 

N - No attempt at correction is made. 

P - An unsuccessful attempt at correction is made, or a 
correct respone is abandoned. 

VY =e Tnewerror 1s corrected. 

(ii) Grammatical Acceptability: 

Errors are evaluated acording to the degree to which the 
reader's errors aré grammatically acceptable within sentence 
and passage (Goodman & Burke, 1972). A nonsense word can be 
Scored as being grammatically acceptable if it maintains the 


grammatical structure of the target word (e.g., chirped 
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-chippered). Each error assessed received one of the 
following codes: 

N - The error occurs in a sentence which is not 
grammatically acceptable. 

P - The error occurs in a sentence which is grammatically 
acceptable but is not acceptable in relation to prior and 
subsequent sentences in the text. Or the error is 
grammatically acceptable only within the sentence portion 
that comes before or after it. 

Y - The error occurs in a sentence that is grammatically 
acceptable. 

(iii) Semantic Acceptability: Errors are evaluated according 
to the degree to which the reader's errors are 
understandable or meaningful within sentence and passage. 
Semantic acceptability is dependent on grammatical structure 
and should never be marked higher than grammatical 
acceptability (Goodman & Burke, 1972, p. 60). Nonsense words 
are always scored as semantically unacceptable. Each error 
assessed received one of the following codes: 

N - The error occurs in a sentence which is not semantically 
acceptable. 

P - The error occurs in a sentence which is semantically 
acceptable but is not acceptable in relation to prior or 
subsequent sentences in the text. Or the error is 
semantically acceptable only with the sentence portion that 
comes before or after it. 


Y - The error occurs in a sentence which is semantically 
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acceptable. 

According to Goodman and Burke (1972), errors which are 
evaluated by the Grammatical and Semantic Acceptability 
scales should be judged within the context of the entire 
sentence, with all uncorrected errors included. This, 
procedure was found to be unsatisfactory in the present 
study because errors were frequently being penalised as a 
result of the linguistic inappropriateness of other errors 
which occurred in remote parts of the same sentence. 
Therefore, it was decided that an error would be penalised 
aS a result of the linguistic inappropriateness of another 
error only if both occurred within the same clause. 

To determine the overall Grammatical Relationship 
Pattern of each error, all were assigned to one of four 
categories according to the pattern they exhibited in Degree 
of Correction, Grammatical Acceptability, and Semantic 
Acceptability. These categories are listed in Table 3. 

The reader's skill in using Grammatical Relationship 
Patterns was scored as follows: 

0 = Weakness (i.e., fails to use grammatical or semantic 
cues) 

feu Partial Strengten Or Overcorrection (ice., tails to use 
Semantic cues successfully, or corrects errors which are 
already grammatically and semantically acceptable) 

2 = Strength (i.e., useS grammatical and semantic cues 


appropriately) 
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Table 3 
Grammatical Relationship Patterns 


PARTIAL OVER 
STRENGTH STRENGTH WEAKNESS CORRECTION 
atb+c'! atbtc atbrc atrprc 
Y+N+N Ney: Ni N+N+N YtyY+yv 
Y+P+N N+Y+P N+P+N P+YtyV 
Y+yY+N P+Y+N N+P+P 
Y+P+P P+Y+P P+N+N 
Y+tY+P P+P+N 
Niv ty P+P+P 


‘a = Degree of Correction 
b = Grammatical Acceptability 
c = Semantic Acceptability 


c) Comprehension Patterns: Errors are evaluated according to 
Enewinterre lation between Degree, OfeGorrection cemantic 
Acceptability, and Meaning Change. These three scales 
"produce a pattern which gives insight into whether there 
has been meaning loss" (Goodman & Burke, 1972, p. 75). A 
description of the Meaning Change Scale precedes a 
demonstration of the integration of the three scales into 
one scoring system. 

(i) Meaning Change: Errors are evaluated according to the 
degree of the child's digression from the basic intent of 
the author. Unlike the Grammatical and Semantic 
Heceptabwiity Scales, nc Other errors Im the Sencence are 
read when assessing the degree of meaning change in the 
error being coded (Goodman & Burke, 1972). Errors are scored 
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N - No change in the basic intent of the author is involved. 
Pesepthere is; asminor shift in the author's focus without 
altering the basic intent of the author. 

Y - There is an extensive shift in the basic intent of the 
author. 

To determine the overall Comprehension Pattern of each 
error, all were allocated to one of three categories 
according to the pattern they exhibited in Degree of 
Correction, Semantic Acceptability, and Meaning Change. The 
three categories are listed in Table 4. 


Table 4 
Comprehension Patterns 


NO LOSS PARTIAL LOSS LOSS 
atbatc! a+bte atbtc 
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Weep ay P+Y+N N+P+Y 
YIN+Y P+Y+¥Y P+N+Y 
NG N+Y+Y P+P+Y 
N+P+N P+N+P 
Y*P+tN P+P+P 
Y+N+N apes 
N+N+N P+P+N 
Y+Y+P P+N+N 
Y+N+P 
Y RY ay 
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The readér’siskill in using Comprehension Patterns was 


scored as follows: 


0 = Loss of Comprehension 
1 = Partial Loss of Comprehension 
2 = No Loss of Comprehension 


d) Degree of Correction: In the present study, Degree of 
Correction was used as an independent category as well as 
part of Grammatical Relationship Patterns and Comprehension 
Patterns. When using Degree of Correction ae an independent 
category, the codes N, P, and Y were assigned the numerical 
values of 0, 1, and 2, respectively. A summary of the 
measures and scoring method used for oral reading analysis 
is provided in Appendix B. 

Other measures provided by the Diagnostic Reading 
Scales included Reading Rate (measured by words read per 
minute) and Passage Comprehension. The Passage Comprehension 
score was the percentage of questions answered correctly on 


any given passage. 


C. The Test Battery: Psychological Assessment 
The psychological measures and the processes which they 
are thought to assess are listed below. 
1. Visual-Spatial Development 
a. WISC-R Nonverbal Measures (Wechsler, 1974): 
Block Design 
Picture Completion 


Object Assembly 
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Picture Arrangement 

Coding 

Performance Scale IQ 

Developmental Test of Visual-Motor Integration 
(Beery & Buktenica, 1967) 

Purdue Perceptual Motor Survey (Roach & Kephart, 
1966); Ocular Pursuits Tests: 

Convergence 

Tracking 

Left-Right Discrimination (Laurendeau & Pinard, 


1970) 


Verbal Abilities 


a. 


WISC-R Verbal Measures (Wechsler, 1974): 
Information 

Comprehension 

Similarities 

Arithmetic 

Vocabulary 

Verbal Scale IQ 

Wepman: S Audi borysprschimination Test =—"Borm 1A 
(Wepman, 1973) 

DDPA (KrekeeMeCarthy,, & Kirk) 1968): 
Auditory Closure 

Sound Blending 


Word Fluency (Spreen & Benton, 1969) 
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3. Intersensory Integration 


a. 


B. 


C. 


VADS ‘Test s(Kopp2t2,...1977 ): 
Aural-Oral Subtest 

Visual-Oral Subtest 
Aural-Written Subtest 
Visual-Written Subtest 

VADS Total 

Sound-Symbol Association (Spache, 


Symbol-Sound Association (Spache, 


4, Sequential Processing 


a. 


WLSC]RUSUDTEStTS: 
Digit Span 
Arithmetic 
Coding 


VADS Test 


Sentence Repetition (Spreen & Benton, 


Attention: 


Davids' Rating Scale of Hyperkinesis (1971): 


Hyperactivity 

Short, Attention, Span 
Variability 
Impulsiveness 
REGabaD id wey 
Explosiveness 


Davids | Toral 
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D. Procedure 

Subjects were tested individually by the present 
author. Subjects were first required to read passages from 
Spache's Diagnostic Reading Scales. A series of passages 
read in succession from frustration to instructional level 
would probably have caused fatigue in the reader and would 
have resulted in an inaccurate measure of instructional 
level. Therefore, subjects were given a mixed sequence of 
difficult and easier passages, interspersed with the 
administration of psychological tests, until reading 
instructional level was determined. Because the investigator 
wished to obtain a reliable sample of each child's types of 
reading errors and reading strategies, alternate-form 
passages from the Diagnostic Reading Scales were sometimes 
given to subjects to read. Thus, while instructional and 
frustration reading levels were always determined by 
subjects' performances on Form A, Form B was used when it 
was necessary to obtain a larger sample of reading errors. 
Testing stopped when a minimum of 40 oral reading errors was 
produced by each subject and instructional level was 
attained. 

All oral reading was tape recorded to provide a check 
on the Examiner for the accurate recording of errors. The 
recording also permitted the Examiner to time each child’s 
reading rate outside of the testing situation so that a 
potentially anxiety producing factor was eliminated. Reading 


errors were recorded and analyzed according to the coding 
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sheet illustrated in Appendix C. Following the reading of 
each passage, subjects were asked related comprehension 
questions. 

The psychological tests were administered in a constant 
order within two testing sessions. The writer did not 
administer the WISC-R when the child had been given the test 
within the previous year and-a-half by school psychologists. 
The order in which the tests were given is listed below: 
WISC=R 
Symbol-Sound Association 
Word Fluency 
Wepman's Auditory Discrimination Test 
Sound Blending 
Auditory Closure 
VADS Test 
Developmental Test of Visual-Motor Integration 
Sound-Symbol Association 
Sentence Repetition Test 
OcuderuMotror Control 
Left-Right Discrimination 

The final measure used in the study was the Davids' 
Rating Scale for Hyperkinesis (Davids, 1971). Following 
assessment of each child, classroom teachers rated their 


Student’ s activity level on the Davids’ scale, 
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E. Questions for Investigation 
The present study was designed to investigate the 
following questions: 

1. Can subgroups of disabled readers be determined on the 
basis of a statistical analysis of reading strategies? 
If so, what are the distinguishing features of these 
subgroups? 

2. Can subgroups of disabled readers be determined on the 
basis of a statistical analysis of psychological 
characteristics? If so, what are the distinguishing 
features of these subgroups? 

3. Can reading strategies be predicted from psychological 
abilities? 

4, Is there a correspondence between the membership of the 
Subgroups established on the basis of psychological 
abilities and the membership of those established on the 


basis of reading subskills? 


F. Analysis of Data 
Several statistical procedures were used to analyze the 
data in this investigation. These procedures are listed 
below: 
1. The DERS' Principal Components Factoring (Fact20) 
program was used to analyze test score patterns of 
reading and psychological variables combined. 


‘Program developed by the Division of Educational Research 
Services, acultyuwot BGucation,. University wot Alberta. 
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To assess the overall predictability of oral reading 
errors and strategies from psychological abilities, the 
SPSS? Canonical Correlation program was employed. 

The SPSS Descriptive program provided measures of 
central tendency (i.e., mean and standard deviation) for 
reading and psychological measures. In addition, the 
SPSS Manova program was used to discover if there were 
any sex differences on both types of measures. 

Separate factor analyses of the reading and 
psychological variables were conducted by means of the 
DERS Fact20 program. The DERS (Fact23) Factor Estimates 
program provided factor scores for each factor analysis. 
The CLUSTAN (Wishart, 1978) program was used to classify 
Subjects on the basis of: a) reading factor scores, and 
b) psychological factor scores. 

Interpretation of the subgroup characteristics was 
facilitated by the SPSS program for Oneway Anovas and 
Scheffes. 

The predictive relationship between psychological 
measures and reading patterns was investigated through: 
a) the SPSS Regression program, using the reading factor 
scores aS criterion variables and the psychological 
Vartabless as predictors; b) the SPSS program for) Oneway 
Anovas and Scheffes, and the DERS (Mulv16) One-way 
Multivariate Analysis of Variance and Covariance 


program; and c) a crosstabulation indicating the members 


2Statistical Package for the Social Sciences 
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Shared across reading and psychological subgroups. 


G. Limitations of the Study 


There were several limitations of the study. 

The relatively small number of subjects is a limitation 
of the study because it detracts from the reliability 
and validity of the clusters. 

The fabsence of va control sgqnoup is vanotherslimitation of 
thesstudys Dirtieultiessinsusing a control group 
included having its members make 6 to 15 percent errors 
on passages. Because good decoders tend to make very few 
oral reading errors when reading passages within their 
range of functioning, it was decided that they should be 
excluded from the present study. 

The investigator had intended to sample a roughly equal 
distribution of children across socioeconomic levels. 
However, the majority of children meeting the final 
selection criteria were from lower class backgrounds. 
The present findings, therefore, remain limited to 
children from lower socioeconomic backgrounds. 

Although the investigator obtained a sample of 40 oral 
reading errors from each subject, only a proportion of 
those errors were actually used in the data analysis. 
Researchers (e.g., Leslie, 1980) have shown that 
patterns of reading errors and strategies change as the 
level of passage difficulty increases. Therefore, it was 


necessary to exclude some passages from the analysis in 
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order to ensure that all errors examined were made on 
passages of the same difficulty level. However, this 
restriction limited the reliability of the reading 
errors made by subjects because fewer errors were 
examined for each subject. Fortunately, most subjects 
read more than one passage within the designated passage 
difficulty range. Averaging these subjects' oral reading 
performance across passages helped increase the 


reliability of their performance. 
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IV. RESULTS AND INTERPRETATION 

The results of the present study will be presented in 
four sections. In the first section, a preliminary analysis 
of the relationship between psychological and reading 
variables is presented. In the following two sections, 
separate discussions of the reading and psychological data 
are presented. A description of the overall reading and 
psychological characteristics of the subjects is provided, 
as well as a discussion of the factors and subgroups based 
on each type of data. Finally, the relationship between the 


reading and psychological data is examined. 


A. Preliminary Analysis 

The first problem addressed in the present study was to 
determine the overall relationship between the reading and 
psychological measures which were selected for 
investigation. Two criteria were used to determine the 
measures which would be used subsequently to identify 
Subgroups: 1) variables which had little or no 
discriminatory power between subjects were excluded; 2) 
reading and psychological variables which were statistically 
unrelated to each other were excluded. Finally, a canonical 
correlation (SPSS CANCORR program) was computed to determine 
whether a significant overall relationship existed between 


the remaining reading and psychological variables. 
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1. Variables Excluded Due to Lack of Discriminatory Power 

Certain tests failed to discriminate between subjects 
because performance was almost always at ceiling level. The 
psychological variables which were excluded because of a 
lack of discriminatory power were Sound Blending (ITPA) and 
Ocular Convergence (Purdue). The error type, Letter 
Orientation Reversals, was excluded from the reading 
measures for the same reason. In addition, the six subscales 
of Davids' Hyperkinesis Scale were replaced by the total 
score on the scale in order to increase variability on this 
measure, 

2. Factor Analysis of Reading and Psychological Variables 

The DERS Principal Components Factoring (Fact20) 
program with varimax rotation was used to provide 
information about the relationships between the oral reading 
strategies and psychological abilities measured in the 
present study. The information obtained from the factor 
analysis revealed which of the psychological and reading 
variables were related to each other. 

In order to select appropriate factor solutions for 
each of the factor analyses performed in the present study 
the following criteria were employed: 

1. The number of factors selected was determined by the 
most meaningful factor solution. 

2. A factor loading of .400 or above was considered to be 
Significant. 
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factor was considered to lack sufficient defining powers 
for the factor solution and was excluded from the 
analysis. 
4. Any psychological variable was considered to lack 
sufficient relationship to the reading variables if it 
did not load on a factor upon which reading variables 
also loaded. Reading variables which did not load 
Significantly on a factor upon which psychological 
variables loaded were excluded for the same reason. 
Psychological measures which were excluded were Symbol-Sound 
and Sound-Symbol Association, Left-Right Discrimination and 
Word Fluency. Reading variables which did not meet the 
criteria of acceptability were Consonant and Vowel errors 
and Grammatical Relationship Patterns. In addition, it was 
decided that the VADS Total score would be substituted for 
the VADS subtest scores because the subtests did not add to 
the interpretability of the factor solution. Finally, the 
percentages of Omissions and Additions made during reading 
were combined into a single variable of Omissions-Additions 
because of their high loadings on the same factor. 

The remaining 26 psychological and reading variables 
were included in the five factor solution which is reported 
PieltacleS., Factor 1 16 a, verbal factor with. a. strong 
auditory sequential memory component. The tests with the 
highest loadings were the verbal subtests from the WISC-R, 
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Factor Analysis of Psychological and Reading Variables 


Factors 

Variables I if il Tie IV V 

Information 385 OS TOS te a505 1 321 
Similarities 429 85 474 -.191 010 
Arithmetic 644 SS 079 S107 #7059 
Vocabulary -540 -095 SOE 5 Se ~209 
Comprehension 506 349 2637-2047 7-164 
Digit Span .665 -.414 -.059 -.056 -.116 
Picture Completion sen hy mS .808 ~032 leks 
Picture Arrangement O37 t=7.024 64470 = 304), = 3323 
Block Design 042 2075 411 Hoh eae 3. 
Object Assembly -.040 .088 784 086 007 
Coding 1C6GSE—-a158 ee? oe Fi Oe et OD 
Beery's VMI Test 083 ~142 AN OS 3S) Ose 250 
Sentence Repetition 644 AE] = ls 314 wiod 
Visual stracking 089 ~020 =204 Ses 102 
Wepman 1663 .034 2075 yOSS ls 
Auditory Closure ,076 won0 S2bi0m (= eeOe 104 
VADS Total Tomes O97, = 054 88>. 64 <25206 
Davids Total = 7245 020 ALOT Maes) 568 
Additions & Omissions reg als) O27 SO Ome 57 
Structural Analysis =i Sil) eee Oey Sealy a Oe ate aS 
Letter Sequences 1460's 5066 ~444 #36 1 ez 
Nonsense Words rls OMe a LOU BUSS .668 165 
Scanning 139 2e=7 080 134 7038 hele) 
Visual Similarity = 052.5 00 7056 SOLO, Say ks 
Comprehension Pattern 465 -642 7035 sO See e286 
Degree of Correction e503 ala 7A OS 5 Chex) 
% of Total Variance 1S Soe 12 SSSI 3s ere ees “3/ e939 
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Total score contains auditory memory subtests although it 
also includes subtests of visual input and motor output. 
Appropriate use of contextual cues and the ability to make 
self-corrections had moderate loadings on Factor I and 
reflect verbal conceptualization ability and memory for 
meaningful material. Comprehension Patterns, which measure 
use of contextual cues, significantly correlate with the 
WISC-R Comprehension subtest (r=.558, df=39, ps.01) and with 
Sencence™ Repetition (r=.3/45edr=39, "ps.05). Tne WiSC—R 
Comprehension subtest is a measure of verbal 
conceptualization while Sentence Repetition tests memory for 
meaningful material. Degree of Correction was significantly 
related=tco Similarities (r=.506, di=397"ps.01) "Vocabulary 
tr=,453, di=39, ps.01), -and™¢omprehenston’ (r="422,  at=397 
ps.01), all of which measure verbal conceptualization, and 
to Wepman's Auditory Discrimination Test (r=.445, df=39, 
ps.01). It has been suggested that Wepman's Auditory 
Discrimination Test measures auditory retention as well as 
discrimination (Blank, 1968). The finding that awareness and 
use of contextual cues are related to verbal abilities and 
auditory memory supports the hypothesis of previous 
researchers that such a relationship exists (e.g., Torgesen, 
1978-79: Vernon, 1977). 

Factor II showed the incompatibility of a 
letter-by-letter decoding strategy with adequate 
understanding of the meaning of a passage. Use of the 


letter-by-letter decoding strategy, or visual sequential 
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processing strategy, was inferred from a high percentage of 
letters shared between the reading errors and the text 
(Visual Similarity). Structural Analysis errors correlated 
highly with Visual Similarity (r=.637, df=39, ps.01) and 
also appeared to reflect a visual sequential processing 
Strategy. Addition and Omission errors did not reflect the 
use of graphic cues, and loaded in an opposite direction to 
Visual Similarity and Structural Analysis errors. Auditory 
Closure also loaded in an opposite direction to Visual 
Similarity and Structural Analysis errors, suggesting the 
difficulty of letter-by-letter readers in constructing a 
whole from an incomplete presentation of its parts. Factor 
II implies that when the decoding of graphemes commands all 
the reader's attention the ability to understand the meaning 
of sentences within a passage (Comprehension Patterns) is 
limited. The positive loadings of the WISC-R Information and 
Comprehension subtests and Sentence Repetition reveal the 
importance of verbal conceptualization and memory for 
meaningful material in reading strategies which make use of 
contextual cues. The Information subtest's correlations with 
Similanitiess(r=1470,9di=39) (ps.01) ,.Vocabularye(c=4395y 
df=39, p=.01),.Comprehensions(n=4366;, di=39) ps..05) sand 
Sentence Repetition (r=.407, df=39, ps.05) shows the 
subtest's strong relationship to verbal abilities. 

Factor III is primarily a perceptual organization 
factor, comprising, the four WISC-R performance subtests 


which made up Kaufman's (1975) perceptual organization 
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factor (viz., Picture Completion, Picture Arrangement, Block 
Design, Object Assembly). Two of the WISC-R subtests (i.e., 
Similarities, Vocabulary) from Bannatyne's Conceptualization 
pattern (viz., Similarities, Vocabulary, Comprehension) had 
moderate loadings on this factor. Mild loadings of two 
Conceptualization subtests (i.e., Similarities, 
Comprehension) were also found on Kaufman's (1975) factor. 
These subtests appear to represent verbal mediation involved 
in the nonverbal tasks (Sattler, 1974). Reading strategies 
in Factor III involve a tendency to make letter sequence 
reversals and to correct reading errors. Letter Sequence 
errors seem to reflect a strategy in reading which requires 
a perception of letter groups. Although Degree of Correction 
correlated with verbal conceptualization subtests, its 
moderate loading on Factor III suggests that perceptual 
Organization, or the ability to perceive the whole word or 
group of words, is involved in self-corrections. Because of 
the numerous WISC-R subtests loading significantly on this 
factor, a large IQ component entered into the factor as 
well. 

The fourth factor subsumed visual-motor integration 
skills (measured by the Block Design subtest, Beery's VMI 
test, Visual Tracking) and nonsense word substitutions in 
reading. Nonsense Word errors were not related to verbal 
AbLiicies win the present study, but they were rsigniticantly 
correlated with Beery's VMI Test (r=.306; df=39, p<.05) and 
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Nonsense Word errors were unrelated to contextual cue use 
but were related to visual-motor integration suggests that 
the production of nonsense words reflects visual processing 
strategies. Letter Sequence errors loaded moderately on this 
factor, and it has already been noted that Letter Sequence 
errors appear to be associated with a visual processing 
Strategy which relies on the perception of letter groups 
rather than letter-by-letter decoding. It seems that 
Nonsense Word errors are also related to a visual processing 
Strategy which makes use of letter groups or whole words. 
Factor V is a visual disorganization factor. Scanning 
errors had the highest loading on this factor and were a 
measure of visual disorganization in reading. Structural 
Analysis errors loaded in an opposite direction to Scanning 
errors, suggesting that visual sequential processing is the 
antithesis of visual disorganization. Psychological 
variables that loaded on this factor included the 
hyperactivity syndrome (measured by Davids' Total Score) ° 
and poor visual sequential memory (measured by Coding). Many 
researchers (e.g., Croxen & Lytton, 1971) have assumed that 
difficulties in systematic scanning when reading are 
associated with difficulty in learning to discriminate 
between left and right. However, the finding that Scanning 
errors were related to the hyperactivity syndrome and poor 


>The hyperactivity syndrome which is measured by Davids' 
Total Score is defined by behavioural measures of activity 
level, attention span, variability, impulsivity, 
irritability, and explosiveness. 
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visual sequential memory suggests that erratic scanning 
during reading is a measure of visual disorganization or 
inattention rathersthansan indicator -cf poorwileft=eright 
discrimination. 

In summary, the five factor solution which comprised 18 
psychological variables and eight reading variables 
indicates that meaningful relationships exist between the 
two sets of variables. Factor 1 suggests a relationship 
between verbal abilities and auditory memory on the one 
hand, and use of contextual cues on the other. Factor II 
suggests that a visual sequential processing strategy and 
neglect of contextual cues when reading are associated with 
poor verbal abilities. The third and fourth factors indicate 
a relationship between skills in visual organization and the 
tendency to make letter sequence reversals and nonsense word 
substitutions. Factor V suggests that there is a 
relationship between visual disorganization in reading and 
poor visual sequential memory and the hyperkinesis syndrome. 
3. Cannonical Correlation of Reading and Psychological 
Variables 

The SPSS CANCORR ‘program was used to discover if 
psychological variables could be significantly predicted 
from reading measures. The CANCORR program used only those 
variables which were found to contribute to the 
interpretability of the relationship between reading and 


psychological processes. The eighteen psychological 


*Cannonical. Correlations 
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variables and eight reading variables which comprised the 
five factor solution were therefore used in the analysis. 
Results indicated that the 18 psychological variables were 
Significantly correlated with the eight reading variables 
(r=.906, d.f.=144, p=.006). Before further investigation of 
the relationship between the two sets of variables was 
undertaken, separate analyses of reading and psychological 


measures were conducted. 


B. Reading Data 
In this section, analysis of the reading data is 
presented. First, certain general aspects of the reading 
measures and the reading characteristics of the whole sample 
are examined. The following topics are discussed: a) 
inter-rater reliability of the oral reading analysis; b) 
reliability of the oral reading analysis across passages; c) 
sex differences in reading performance; d) the reading 
characteristics of the entire sample; and e) the factors 
which were based on subjects’ reading performance. Second, 
an analysis of data to determine if there were subgroups of 
disabled readers based on oral reading strategies is 
presented. 
1. The Reading Measures and the Reading Characteristics of 
the Entire Sample 
a) Inter-rater reliability of the oral reading analysis 
Inter-rater reliability was calculated for the scoring 


of nine reading errors types (i.e., Additions, Omissions, 
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Letter Order Reversals, Grapheme-Phoneme errors, 
Repetitions, Nonsense Word Substitutions, Structural 
Analysis errors, Scanning errors, Words Aided or Mumbled) 
and three of the qualitative scales (i.e., Visual 
Similarity, Grammatical Relationship Patterns, Comprehension 
Patterns). The Experimenter scored all the passages read. 
Ten subjects were selected randomly so that a second rater 
could analyze the subjects' oral reading errors. The percent 
of agreement between the two scorers ranged from 92% to 96% 
for each subject. An average of 95% agreement between the 
two raters was found. 
b) Reliability of the oral reading analysis across passages 
Before reading performance was examined, it was 
necessary to determine if reading scores could be combined 
across passages. Because all subjects made errors within the 
range of 6 to 15 percent on at least one passage, passages 
on which subjects made 6 to 15 percent errors were initially 
selected for statistical analysis. However, Leslie (1980) 
had reported a change in reading strategy as miscues per 
hundred words (MPHW) increased from 6 to 10 to 11 to 15. 
Thus, subjects' errors and strategies were compared on 
passages in which they made 6 to 10 percent errors to 
pasSagesein which they made’ 11° to 15 percent errors, insorder 
to determine if the errors and strategies differed at the 
two levels. Although all 41 subjects made errors within the 
range of 6 to 15 percent on at least one passage, only 29 


subjects made 6 to 10 percent errors in one passage and 11 
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to 15 percent errors in another. Therefore, the analysis 
which compared errors at the 6 to 10 percent level to errors 
at the 11 to 15 percent level had to be restricted to 29 
subjects. 

The DERS (Mulv06) One Sample Hotellings T? program was 
used for the analysis. Results indicated that there was an 
overall significant difference between the errors and 
Strategies made at both levels of difficulty (F=3.43, 
df=11,18, ps.01). A second attempt was made to compare 
reading errors and strategies on passages with 7 to 10 
percent errors and 11 to 14 percent errors. The Hotellings 
T? program indicated that no significant difference in 
reading errors and strategies existed between these levels 
of difficulty (F=1.96, df=11,14, p>.05). Reading scores were 
thus found to be comparable at both levels of difficulty. By 
combining errors in passages at both levels of difficulty, a 
larger sample of reading errors wae obtained and the 
reliability of the sample of errors increased. Only those 
reading performances where all 41 subjects had made 7 to 14 
percent errors were used in future analyses. 

c) Sex Differences on Reading Measures 

The SPSS Multivariate Analysis of Variance (MANOVA) 
program was used to determine if there were sex differences 
on the reading measures used in the present study. No 


Statistically significant sex differences were found. 
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d) Reading Characteristics of All Subjects 

Subjects' reading characteristics were interpreted by 
comparing the frequency of reading error types and by 
assessing the degree to which the error types reflected the 
use Of graphic and contextual cues. Subjects' performance on 
reading variables is presented in Table 6. 

The most common error type was the misreading of 
abpaxesmiit.en., Structural Analysis errors) sThisserrom type 
suggests close attention on the reader's part to most of the 
letters in the text. The error types with the next highest 
frequencies were whole word additions and omissions. In 
contrast to Structural Analysis errors, whole word additions 
and omissions are completely independent of the decoding of 
graphic information. However, other errors that were noted 
with moderate frequency (i.e., Nonsense Word Substitutions, 
and the misreading of consonants and vowels) suggested a 
reliance on visual cues. The discrepancies in visual cue 
dependence within the sample may be explained by the 
existence of distinct subgroups of disabled readers who 
differ in their dependence on visual cues. 

Qualitative analysis of reading error types revealed a 
moderate use of visual and contextual cues (Table 6). For 
ailesubjects thereswas"an=average of S56 percent of letters 
shared between their errors and the text. The average scores 
of 56.4 percent for Comprehension Patterns and 55.0 percent 
for Grammatical Relationship Patterns also indicated a 


moderate degree of reliance on contextual cues. 
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Table 6 


Performance on Reading Variables 


Reading Variables Mean SD Range 


Reading Error Types: 


Structural Analysis Errors 218 929 er Goo 
Omissions a0 6.4 0-24 
Additions hs 6.0428 
Repetitions SS) 620 25 
Nonsense Words Chez Spee Uo 
Consonant Errors 4.4 S20? 20=15 
Vowel Errors 4.3 Sriz. S0Fas 
Scanning Errors pes 2 ar Riles 
Letter Sequence Errors ae) 22:0) 058 

Words Aided or Mumbled as 225. O=al0 
Letter Orientation Reversals 0.4 ie0ee0=4 


Qualitative Scales: 


Visual Similarity DS 16 (pa Se Speier ss) 
Grammatical Relationship Patterns 5b Sao Tee esse oH 
Comprehension Patterns 56.4 12449) 24-79 


Degree of Corrections 21.9 nig 438 (Oe 52 
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However, there may be variations in cue use across subgroups 
of disabled readers which are not reflected in the mean 
scores of the entire sample. The wide range of scores in 
Visual Similarity, Grammatical Relationship Patterns, and 
Comprehension Patterns suggest that there are, in fact, 
marked variations in cue use among subjects. 

e) Factor Analysis of the Reading Data 

The factor analysis of five reading error types (i.e., 
Structural Analysis errors, Additions & Omissions, Letter 
Sequence errors, Nonsense Word errors, Scanning errors) and 
three qualitative scales (i.e., Visual Similarity, 
Comprehension Patterns, Degree of Corrections) was 
undertaken in order to identify the reading factors which 
were determined by the eight variables. Using the principal 
components analysis with varimax rotation, the four factor 
solution accounting for 83 percent of the total variance was 
found to be the most meaningful. The factors are presented 
inetable 7. 

The first factor was characterized by high graphic cue 
dependence (measured by Visual Similarity and Structural 
Analysis errors) and low contextual cue use (measured by 
Comprehension Patterns). The high positive loading of Visual 
Similarity is contrasted with the high negative loading of 
Comprehension Patterns, which suggests that a high 
dependence on graphic cues is related to inattention to 
contextual cues. The high negative loading of Additions and 


Omissions indicated that inattention to graphic cues was 


adeeb greta san ss at 
sted gmbicet ade tow: 
<a.2) gaqy? forte Ghibee evlt 30 eiegiana 107: 
=afied <anplveta®. 2 aneirihss .«seris aieylend 
bam (reve QAiAnaee \ea0're Sow veceqeok ,e707Iw 
yadeatials. eye? ,.0.i) eleva svi2er: 

sew (@netyset20> to escped ,enzetin 


Aaidw eresoud gribess sas (Si snest oF 33520 af 


fagheeiag ste gnisd .egidaccs» sinie ets ¢t hanimreseb -aaev 


segues Tun a@6 ..n6tPada7 ‘an. 2Ay dgyiv azeylans etosnogmHos) 


SS 


saw weneivey iegse aft fo tnrereg (6 W- gnidnve oe potatos, 
loutceteccet? Jaom eft ad o2 Sauer 
0 eldest 

oun cidgeve apie oa hestes3> eiedn see 169903 cash? Ones Ore 
resudeuase bua S42oeFimie Deore!’ yt beveesr) enasbaaqee: 


betocas2q StH 2797ORS on? . 


¥2 beweesh! G6 suzy iuesee29c> vol Dae (esctsecmengienk 


iauzi¥ 36 paibeal evil Xiang dps sit . eniesset oo tenedezqQmoD: 
30 onlbsal evisepen apie ons daiw bateat INOS #2 ys inslimie: 
Apis « inti Geemgpus Aside ances tet 10 Panes zQmad 

ot episnerzasd of Besaien Bi asu> =. cqe0—@ fo — 

bat aeigibea to pelbact ov) zapen agin ec? .Bev> lauiesét 
sav vavs oligkypke-agisessrnni 20t: Sezeoitat engiae 


Table 7 


Factor Analysis of Reading Variables 
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Facrous 

Reading Variables I a Hit IV 

Additions & Omissions soe -.094 meetsty 138 
Structural Analysis RACs ee. 20) a1 06 acallse| 
Better sequences 080 Oat, i52 ey 
Nonsense Words O15 -.144 065 Po US 
Scanning 082 010 70S ithe) 
Visual Similarity aos sleet Secor! 1:97 
Comprehension Patterns = 683 590 qlee. =a Ot 
Degree of Corrections 009 Cee 112 aol ea 
AOL Total Variance 2092965 H1.9954 i267 0a 152849 
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associated with whole word additions and omissions. 
Additions and Omissions correlated negatively with Visual 
Similarity (r=.76, di=39, ps.01) and positively with 
Comprehension Patterns (r=.47, df£=39, ps.01), suggesting 
that the production of whole word additions and omissions is 
related to contextual cue dependence. 

Factor II reflected appropriate use of contextual cues 
(measured by Comprehension Patterns) as well as the ability 
to correct reading errors (measured by Degree of 
Corrections). Degree of Corrections was significantly 
related to Comprehension Patterns (r=.45, df=39, ps.01). 
Furthermore, there was a high loading of Letter Sequence 
errors on Factor II, and Letter Sequence errors was related 
Por DEGuee  opPCOrnectionse(t=.33, dE=39, ps.05)' it as 
possible that the making of letter sequence reversals is 
associated with self-corrections because awareness of the 
linguistic inappropriateness of letter order reversals leads 
tO Seli-corrections. 

The third factor represented visual disorganization, 
which was indicated by the high positive loading of Scanning 
errors. Structural Analysis errors had a high negative 
Voading on Factor 11I and were highly correlated with Visual 
Sunwlaniuy 8(r=, 64 ;-sdt=399p= 101). Thestrelatronship of 
Stuctural Analysis errors to Visual Simrlanity suggests thar 
these errors are associated with an orderly, visual 
sequential decoding strategy, as opposed to the visual 


disorganization associated with Scanning errors. 
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Factor IV consisted of positive loadings on Letter 
Sequence and Nonsense Word errors. The relationship of these 
error types to perceptual organization was discussed in 
reference to the “factor ‘solution ‘of “reading and 
psychological variables. The error types which comprise 
Factor IV suggest a decoding strategy which depends on a 
global perception of the whole word or groups of words and 
which therefore involves only a partial use of visual cues. 
The strategy can be contrasted with a visual sequential 
decoding strategy because the latter implies a more 
extensive use of visual cues. 

In summary, the four factors which were identified on 
the basis of the eight reading variables measure: 

a. Graphic Cue Dependence 
b. Contextual Appropriateness 
c. Visual Disorganization 
d. Partial Visual Cue Use 
2. Cluster Analysis of Subgroups Based on Reading Factors 

The factor analysis which was based on the five reading 
error types and three qualitative scales indicated that the 
disabled readers in the present study used a variety of 
reading strategies. The possibility that there were 
Subgroups of disabled readers, differentiated by their 
reading strategies, was the next issue investigated. The 
four reading factors were used to distinguish the subgroups 
because the factors provided a clearer indication of reading 


Strategies than the eight variables. The DERS (Fact23) 
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Factor Estimates program was employed to obtain factor 
scores which were derived from subjects' performances on 
each reading factor. The CLUSTAN (Wishart, 1978) program 
usedsaithes factor escoresmineorderstorclassify subjects: into 
subgroups according to their reading strategies. 

Two methods of clustering were used: Ward's (1963) 
hierarchical clustering technique and the iterative 
relocation procedure. The hierarchical clustering technique 
is designed to classify individuals into clusters or 
Subgroups so as to minimize within-group variation on 
profiles of test scores and to maximize between-group 
variation. Ward's method begins by defining each subject as 
a "group". The groups are then reduced in number by a series 
of step-decisions. At each step, the decision to combine 
clusters is based on the minimal increase of within-group 
variance. Ward's technique provides a measure of 
within-group variance, which is termed the "Error Sum of 
Squares" (E.S.S.). Where the E.S.S. shows an increase which 
HSMCUG OCHMDPCODOr el ONnMmtOrpneV lous increases ite Sean 
indication that the combining of the previous two groups 
created a cluster with extensive variance (Morris, 
Blhashfield, & Satz, 198i)5 The snumberrofiegroupswpriors toma 
Substantial increase in the E.S.S. is the one usually 
selected for interpretation (Veldman, 1967). Ward's method 
cannot reassign an individual to later forming clusters once 
Heworeche is placedwin a Gluster,, even 1ivhis7her simivaraty 


to another group is greater. The iterative relocation 
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procedure differs from Ward's technique in that it is able 
to check clusters and relocate any subject who is not ina 
cluster of minimum variance. The iterative relocation 
procedure allows the investigator to determine the number of 
relocated subjects and provides a check on the stability of 
the cluster solution (Morris et al., 1981). 

When applied to the four reading factors, Ward's 
hierarchical clustering procedure showed its first 
Substantial increase in the E.S.S. from five clusters 
(B=2.304)) to tour.) (B=7.433). Thus, the tive cluster solution 
was selected. The iterative relocation procedure was applied 
to Ward's solution and seven subjects were relocated to 
clusters of minimum variance. The findings that only 17 
percent of the subjects were relocated and that very little 
change occurred in the subgroups' profiles supported the 
Stabilityeor thewlustercs:. 

Validatwon of cluster solutions 1s of critical 
importance because most methods will find solutions even in 
random data (Satz & Morris, 1981). Three procedures were 
used to achieve internal validation. The procedures showed 
that thessubgrnoups did in) fact diftter signiticanthy on the 
factors and variables upon which the subgroups were based. 
Funst. wicual inspection of the five subgroups = propaie 
shapes and elevations provided information about the 


distinctive patterns of each subgroup. In Figure 1, mean 
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factor scores* were plotted, allowing for the comparison of 
each subgroup's performance against the total sample mean of 
zero and standard deviation of one (Wishart, 1978). Second, 
one way analyses of variance (ANOVAS) were computed to 
provide a statistical measure of the differences between 
subgroups on the four reading factors. A Scheffe multiple 
comparison of means was also performed in order to ascertain 
which pairs of subgroups were significantly different on 
each of the reading factors. The .10 level of significance 
was used for Scheffe's test because of the conservative 
nature of the test (Winer, 1962). Subgroup means, standard 
deviations, F-ratios, and the results of the Scheffe 
multiple comparison of means are presented in Table 8. 
Finally, comparison of the subgroups on the eight variables 
used to determine the four reading factors provided further 
internal validation of the subgroups. ANOVAS and Scheffes 
were used to compare the subgroups on the eight reading 
variables. Results are presented in Table 9. 

Subgroup 1 was composed of seven boys and two girls. 
Figure 1A indicates that Subgroup 1 differed significantly 
from the sample mean on appropriate use of contextual cues. 
Performance on the Contextual Appropriateness factor was 
Siquiricantiy higher cham all other subgroups (fabled), .anc 
hence Subgroup 1 was designated "High Contextual Cue Users". 
An examination of the reading variables which made up the 


SMean factor scores of each cluster on each reading factor 
was provided by the CLUSTAN program. 
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factors showed the distinctive character of Subgroup 1 
(Table 9). The subgroup scored significantly higher than two 
others on Comprehension Patterns and had a significantly 
higher Degree of Corrections score than one other subgroup. 
Furthermore, Subgroup 1's scores on Letter Sequence errors 
were Significantly higher than all other subgroups, 
confirming the relationship between Letter Sequence errors 
and the contextual appropriateness of errors which was 
reported earlier in the discussion of entlocnceseuel 
Appropriateness factor. | 

Subgroup 2 was made up of four boys and six girls. 
Figure 1B shows that Subgroup 2 produced very few errors 
reflecting partial use of visual cues (i.e., Letter Sequence 
errors and Nonsense Word errors). Table 8 indicates that 
this subgroup performed significantly lower than two others 
on the factor measuring partial visual cue use. Subgroup 2 
was therefore entitled "Low Partial ysces Cue Users". The 
distinctive character of subgroup 2 was also supported by 
the comparison of the subgroups on the variables which made 
up the reading factors (Table 9). Subgroup 2 made 
Significantly fewer Nonsense Word errors than two other 
Subgroups, and also made tew Better sequence errors. In 
Contrast to the Yow frequency of “these two e€nror types, 
production of Structural Analysis errors was significantly 
higher than one other subgroup, suggesting that children in 
Subgroup 2 paid close attention to the sequence of letters 


within a word. 
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Subgroup 3 consisted of five boys and seven girls. The 
subgroup differed from the sample mean on the factor 
measuring visual cue dependence (Figure 1C). Subgroup 3 
demonstrated significantly less visual cue dependence than 
all other subgroups (Table 8) and was therefore designated 
"Low Visual Cue Dependence". The low visual cue dependence 
which distinguished Subgroup 3 was evident in their 
performance on the variables which made up the reading 
factors (Table 9). The subgroups scored significantly higher 
than all other subgroups on Additions and Omissions and 
Significantly lower on Visual Similarity than three other 
subgroups. Subgroup 3 also scored significantly higher than 
two other subgroups on Comprehension Patterns, suggesting 
that the subgroup relied more on contextual than graphic 
cues. 

Two boys and three girls comprised Subgroup 4. This 
Subgroup performed higher than the total sample mean on 
Visual Cue Dependence and lower than the sample mean on 
Contextual Appropriateness (Figure 1D). Table 8 shows that 
Subgroup 4 was significantly lower than two other subgroups 
on the Contextual Appropriateness factor. The subgroup was 
given the title: "High Visual-Low) Contextual Cue: Dependence”. 
The high visual cue dependence of Subgroup 4 was evident in 
their pattern of performance on the variables upon which the 
reading factors were based (Table 9). High scores on Visual 
Similarity and Structural Analysis errors suggested) a high 


degree of visual cue dependence. In contrast, Subgroup 4's 
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lack of dependence on contextual cues was indicated by their 
low scores on Comprehension Patterns and Degree of 
Corrections. 

The four boys and one girl of Subgroup 5 differed from 
the sample mean on the Visual Disorganization factor (Figure 
1E). Subgroup 5's performance on this factor was 
Significantly higher than all other subgroups (Table 8). 
Thus, Subgroup 5 was characterized by "High Visual 
Disorganization". In the comparison of the subgroups on the 
variables underlying the reading factors, Subgroup 5's high 
visual disorganization emerged clearly (Table 9). The 
Subgroup scored significantly higher than all other groups 
on Scanning errors, and their low scores on Structural 
Analysis errors and Visual Similarity suggest that 
letter-by-letter decoding is not compatible with the visual 
disorganization represented by Scanning errors. Subgroup 5 
performed significantly worse than two other subgroups on 
Comprehension Patterns, indicating that the subgroup made 
relatively poor use of contextual cues. 

External validation of the subgroups is obtained by 
discovering significant differences between the subgroups on 
relevant variables not used in the actual clustering 
procedure s(Morrissetral.y, 1981). Totprovide external 
validation for the subgroups in the present study, two 
sources of data were used: a) reading variables which were 
not included in the computation of the reading factors, and 


b) descriptive variables. 
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The reading variables which were not employed to 
determine the reading factors (i.e., Additions, Omissions, 
Consonant errors, Vowel errors, Repetitions, Words Aided or 
Mumbled, Grammatical Relationship Patterns, Reading Rate at 
Grade Placement, Reading Rate at Instructional Level) were 
included in univariate analyses of variance. Results of the 
analyses which showed significant between group differences 
on four variables are presented in Table 10. Subgroup means 
on reading variables which did not significantly distinguish 
between subgroups are reported in Appendix D. 

Subgroup 3 (Low Visual Cue Dependence) made 
Significantly more whole word additions than all other 
Subgroups and significantly more whole word omissions than 
Subgroups 2 (Low Partial Visual Cue Users) and 4 (High 
Visual-Low Contextual Cue Dependence). It was reported 
earlier that Subgroup 3 scored higher on the Additions and 
Omissions variable than all other subgroups, and the finding 
that separate variables measuring whole word additions and 
omissions also distinguished Subgroup 3 from other subgroups 
provided support for the subgroup's distinctive 
characteristics. The fact that Subgroups 2 and 4 made 
relatively few omissions confirmed their tendency to pay 
close attention to graphic cues. Subgroup 4 (High Visual-Low 
Contextual Cue Dependence) made significantly more consonant 
errors than two other subgroups. This finding suggested that 
the subgroup's letter-by-letter decoding strategy was 


associated with the misreading of single consonants or 
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consonant blends. 

Comparison of the five subgroups' performance on the 
descriptive variables of age, grade placement, and 
instructional reading level is presented in Table 11. 
Subgroup 3's (Low Visual Cue Dependence) subjects were the 
oldest, and had the highest grade placements and oral 
instructional level of all the subgroups. Subgroup 3's low 
visual cue dependence and greater reliance on contextual 
cues may be related to the fact that they were older and 
more experienced readers. Many researchers (e.g., Burke, 
1976; Goodman, 1965) maintain that greater proficiency in 
reading leads to less and less reliance on graphic cues. 
However, the large number of reading errors made by Subgroup 
3 suggest that their reading strategy, although similar to 
the strategy which more able readers appear to use, was not 
used efficiently. 

In short, external validation for three of the 
subgroups was achieved through analyses of reading and 
descriptive data which were not used in the determination of 
the subgroups. The distinctiveness of Subgroups 2, 3 and 4 
was confirmed by significant differences in their scores on 


reading and descriptive variables. 


C. Psychological Data 
Anelysis Of the psyehological cata 1S presented im this 
Section, First, general characteristics of the entire sampie 


are examined. The specific topics discussed are: a) sex 
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differences in psychological performance; b) the 
psychological characteristics of the entire sample; and c) 
the factors which were based on the sample's performance on 
psychological variables. Second, an analysis of data to 
determine if there were subgroups of disabled readers based 
on their performance on psychological tests is presented. 
1. The Characteristics of the Entire Sample 
a) Sex Differences in Psychological Test Performance 

The SPSS MANOVA BE aeee,, was computed to determine if 
there were significant sex differences on any psychological 
variables used in the present study. Multivariate tests 
showed that there was an overall significant difference 
between the 22 males and 19 females in the present study 
Onbymon=the WISC-R subtests (F=2.46, di={11, 297 p=.05)) The 
WISC-R subtests which were found to have sex differences 
wereinformation (F=7.15; -dfi=1,39, ps.01) and Coding 
(F=7.83, df=1,39, p<.01). Males obtained higher scaled 
scores on the Information subtest, while females were 
Superior on Coding. 
b) Psychological Characteristics of the Entire Sample 
WISC-R. The results of the WISC-R subtests are presented in 
Table 12. Subjects' average performances were within the 
average range on all WISC-R subtests, although the means 
Pangedutrom 6.2 (low average) to 1107 (high average). 
Examination of the number of subjects performing below 
average (i.e., scaled scores $7) on WISC-R subtests 


indicated that almost half of the subjects performed poorly 
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Table 12 


Performance on WISC-R Subtests 


Percent of Ss 


WISC-R scoring < 7 on 
Subtests' Mean so... Range each subtest 
Verbal 

Information Ged Ze 4-14 22 
Similarities Oe” 2u5 4-17 10 
Arithmetic 10.3 ZG 5a 16 2 
Vocabulary SiS) 2.4 3>14 10 
Comprehension 10.9 2.4 6=15 10 

Digit Span Cig 2.4 4-15 44 
Nonverbal 

Picture Completion live PLA) 6=18 12 
Picture Arrangement leliceees Ziete Ba7 0 

Block Design LOS Qian, 3-14 10 

Object Assembly Telee2 239 116 10 

Coding IO ZG KS ifs) 


' Reported as scaled scores 
2 Based on 41 subjects 
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on the Digit Span subtest. Scores on the Information subtest 
were low for almost a quarter of the subjects. Although 
subjects' average performance on nonverbal WISC-R subtests 
was not notably different from their average performance on 
verbal subtests, 18 subjects (44%) had a Verbal IQ which was 
10 or more points lower than their Performance IQ. In 
contrast, only five subjects (12%) had a Performance IQ 
which was 10 or more points lower than their Verbal IQ. 
Verbal Abilities. Means, standard deviations, and the 
percentage of subjects having difficulty on verbal tests are 
presented in Table 13. Twenty-two percent of all subjects 
performed one or more standard deviations below the age 
norms on the Word Fluency test (Spreen & Benton, 1969). 
Performance on the Auditory Discrimination Test (Wepman, 
1975) was below the eight-year-old norms for 27% of the 
Subjects. Deficiencies on the ITPA subtests were also found. 
Seven percent (3/41) of the subjects did not reach ceiling 
level on the Sound Blending subtest. Although the norms on 
Sound Blending only extend as far as eight years, seven 
months, the three subjects who failed to reach ceiling level 
were between nine years, five months and nine years, 11 
months. Therefore, these three subjects were identified as 
Havana sditticulty on Sound Blending. The majoricy of 
subjects (80%) performed poorly on Auditory Closure. Norms 
on this test extend only as far as ten years, zero months. 
Twenty-two percent of the eight- and nine-year-olds scored 


one or more years below their expected psycholinguistic age 
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Scores. Another 58% of the ten- to twelve-year-olds did not 
reach ceiling) level, indicating that they had ditticulty on 
this task. The relatively small number of subjects who 
performed poorly on the WISC-R's verbal conceptualization 
subtests (Table 12) suggests that the subjects' verbal 
difficulties lay primarily in automatic verbal processing. 
Integration. Tests measuring intersensory integration 
included the VADS Test (Koppitz, 1977), Sound-Symbol 
Association and Symbol-Sound Association (Spache, 1972), and 
the Developmental Test of Visual-Motor Integration (Beery & 
Buktenica, 1967). Means, standard deviations, and the 
percentage of subjects who had difficulty on the integration 
tests are reported in Table 14. Although the overall 
performance’ of the subjects on the VADS Test was in the low 
average to average range, approximately half of the subjects 
had serious difficulty on subtests with an auditory input 
(i.e., Auditory-Oral and Auditory-Written subtests). 
Seventeen percent of the subjects had serious difficulty on 
Subtests requiring visual input (i.e., Visual-Oral and 
Visual-Written subtests). Sound-Symbol and Symbol-Sound 
Association involve the integration of graphemes and 
phonemes. Subjects had greater difficulty matching phonemes 
to graphemes than matching the reverse. Forty-three percent 
of the subjects performed at least two and-a-half years 
below their expected chronological age level on the VMI 
Test. An additional 22% had more moderate difficulties on 


the test, performing one to two and-a-half years below their 
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Tables 14 


Performance on Measures of Integration 


Integration LOL 7S 


Tests wD having difficulty 


a) VADS Subtests!: 


Auditory-Oral 41 28) 26.8 56 
Visual-Oral 41 Liv] mat 28.5 iU7/ 
Auditory-Written 41 34.9 Pxevoal 41 
Visual-Written 41 39.6 24.3 17, 
Total Score 41 36 7/ DU 5) 29 
b) Sound-Symbol Association? 41 23m 21 22 
c) Symbol-Sound Association? 41 Ua 1.6 WW 
d) VMI Test? 
8-yr-olds D 88.5 29.0 2 
9-yr-olds 12 99.7 2253.55} 7 
10-yr-olds 13 99.5 PSY (0) iS) 
ll-yr-olds 9 105.16 Syl od We 
12-yr-olds 3 MWA (0) 24.6 & 
0 


1 
Reported in percentile socres appropriate for age level. Subjects 


having serious difficulty were estimated to be those with a percentile 
score < 10. 


Reported in raw scores. Range of possible scores was 0-26. Since 
norms were not provided by Spache (1972), scores more than 1 S.D. 
below the sample mean were estimated to be indicators of those with 
the most serious difficulty. 


Reported in raw scores. Range of possible scores was 0-21. Since 
norms were not provided by Spache (1972), scores more than Ik Sale 
below the sample mean were estimated to be indicators of those with 
the most serious difficulty. 


Reported in VMI age equivalent scores according to months. Subjects 
having serious difficulty were estimated to be those scoring 2}5 
years below their expected chronological age level. 
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expected chronological age level. 
Memory. Measures of auditory sequential memory for 
nonmeaningful material included the WISC-R Digit Span 
subtest and the VADS Auditory-Oral and Auditory-Written 
subtests (Tables 12 and 14). As previously noted, 
approximately half of the subjects had difficulty on these 
tests. The Sentence Repetition test (Table 15) measured 
auditory sequential memory for meaningful material. Forty 
percent of the subjects had difficulty on this test. Tests 
of visual sequential memory included the WLSC=R Coding 
subtest and the VADS Visual-Oral and Visual-Written 
subtests. Between 15 and 17% of the subjects performed 
poorly on each of these subtests. The results suggest that 
subjects had more difficulty on tasks measuring auditory 
rather than visual memory. 
Visual Abilities. Subjects' performance on tests measuring 
ocular pursuits (Purdue) and the ability to make per eoo rane 
discriminations (Laurendeau & Pinard, 1970) is presented in 
Table 16. When compared to the sample mean, 15% of the 
disabled readers had difficulty in visual tracking, while 
only 7% had problems with ocular convergence. A total of 21% 
of the subjects had not developed the understanding of 
left-right discrimination that was expected by their age 
level. 
c) Factor Analysis of Psychological Variables 

The 18 psychological variables which had been selected 
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Table 15 


Performance on a Memory Test 


Memory Test Norms: 5 oye cull OS 
Test N Mean Solblo Mean Seis having difficulty | 


Sentence Repetition! 


8-yr-olds 2 11-0 0) ILI S) 133 0 

9-yr-olds WP 1 6 1) Hoke 7 2.0 2 
10-yr-olds 13 NG LoS) 2 ies) 22 
ll-yr-olds 9 Ii al RS) WS}o2 Mod 12 
i2=yr—OLds 3 Ned Ihe § 13.6 ia 2 
13-yr-olds 2 12D 0 13.8 1.4 2 | 


eS eee aa 
i} 
Raw scores are reported. Subjects with difficulty scored more than one S.D. 
below the test means. Norms for the Sentence Repetition test (Spreen & Benton, 
1969) are provided by Gaddes & Crockett, iLS)y/ 55 
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Table 16 


Performance on Visual Tests 


A Of Ss 
having difficulty 


a) Ocular Pursuits (Purdue): 


Visual Tracking! 
Convergence? 


b) Left-Right Discrimination? 


1 


8-yr-olds 
9-yr-olds 
10-yr-olds 
ll-yr-olds 
12-yr-olds 
13-yr-olds 


Scores were the total ratings derived from three subtests, each with a 
scale ranging from 1 to 4. Because norms were not available, Ss having 
difficulty scored more than 1 S.D. below the sample mean 


Scores were the ratings derived from one subtest which ranged from 1 to 
4. Ss having difficulty scored more than 1 S.D. below the sample mean. 


Scores representing stage of development are given according to the 

following criteria: 1 = knows left-right on own body but has not reached 

mastery level; 

2 = Stage I: masters knowledge of left-right on own body (by age 8); 

3 = Stage II: masters knowledge of left-right on own body and on person's 
body opposite to child (by age 10); and 

4 = Stage III: masters Stages I and II and masters knowledge of spatial 
relations among objects (by age 12 or 13). 
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Arithmetic, Vocabulary, Comprehension, Digit Span, Picture 
Completion, Picture Arrangement, Block Design, Object 
Assembly, Coding, Beery's VMI Test, Sentence Repetition, 
Visual Tracking, Wepman, Auditory Closure, VADS Total Score, 
Davids' Total Score) were included in a factor analysis. 
Using the principal components analysis with varimax 
rotation, the four factor solution which acounted for 56 
percent of the total variance was found to be the most 
meaningful. The four factors are presented in Table 17. 

The first factor was characterized by high loadings on 
verbal abilities. Tests loading significantly on this factor 
included the WISC-R verbal subtests which made up Kaufman's 
(1975) Verbal Comprehension factor (i.e., Information, 
Similarities, Arithmetic, Vocabulary, Comprehension). Other 
verbal tests which had high loadings on Factor I were 
measures of auditory discrimination (Wepman) and memory for 
meaningful material (Sentence Repetition). Auditory Closure 
had a moderate loading on this factor. 

Factor II is a Perceptual Organization factor. The same 
WISC-R subtests which comprised Kaufman's (1975) Perceptual 
Organization factor (i.e., Picture Completion, Picture 
Arrangement, Block Design, Object Assembly) had moderate to 
high loadings on Factor II. The moderate loadings of 
Similarities and Vocabulary on Factor II were also found on 
Kaufman's (1975) Perceptual Organization factor. 

The third factor is a Sequential Memory and Attention 


factor. Sequential memory tests that had high loadings on 
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Table 17 
Factor Analysis of Psychological Variables 


a a ee 


Factors 
Psychological 
Variables u ue Vit IV 
ee ee ee 
Information melo hol! =e Oe as 
Similarities 497 woe need = ere 
Arithmetic OZ Oe ee eZ ~ 2580 SS 
Vocabulary ee) 468 ial eS 
Comprehension Bee 258 148 Oid2Z 
Digit Span Aca. Bonar ah Om 
Picture Completion 045 874 Se SHS) U0 
Picture Arrangement =e 0s 2412 .374 5 Shey 
Block Design . 086 482 a OS) ei 
Object Assembly SOK) eee 034 SONS 
Coding en Se Cale BO90. shaw l4s 
Beery (S VMieTest 046 20:96 -018 He) 
Sentence Repetition whek > e233 HUGS 5 Shi 
Visual) Tracking . 080 = eeeo = 002 OT, 
Wepman OS) =.049 -178 068 
Auditory Closure 440 oC SiG SAEs) 
VADS Total 530916 795 -.045 
Davids Total . 060 Us =o 0H -.445 


% of Total Variance 18. 197s. 970 eos Via3s 
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this factor included the WISC-R Digit Span and Coding 
subtests and the VADS Total score. Picture Arrangement had a 
moderate loading on Factor III, and together with the Digit 
Span and Coding subtests made up Bannatyne's Sequential 
pattern (Bannatyne, 1971). The Davids' Total score loaded 
negatively onehactor /LbIl, eqiving welghteto the Etactoris 
attentional component. 

Factor IV is best defined by the VMI Test, Visual 
Tracking, and the WISC-R Block Design subtest. All three 
tests measure the ability to implement a motor plan. Support 
for the relationship between visual scanning ability and the 
ability to copy designs was found by Locher and Worms 
(1977). The negative loading of Davids' Total score on 
Factor IV suggests that an attentional component is involved 
in visual-motor coordination. A number of researchers have 
found reading disabled children's poor scanning ability to 
be related to poor attention (e.g., Lefton, Lahey, & Stagg, 
1978; Pavlidis, 1979). 

In summary, the four psychological factors were found 
to measure: 

a. Verbal Abilities 
b. Perceptual Organization 
c. Sequential Memory and Attention 


d. Visual-Motor Integration 
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2. Cluster Analysis of Subgroups Based on Psychological 
FagGeors 

The factor analysis which included 18 psychological 
variables indicated that the tests were assessing four areas 
Ore psychologicalSabilities: (ite.) “verbal@abilitiess 
perceptual organization, sequential memory and attention, 
visual-motor integration). The possibility that there were 
subgroups of disabled readers which could be differentiated 
on the basis of performance in the four areas was the next 
issue addressed. The four factors were substituted for the 
18 variables because the factors provided a clearer basis 
for comparing subgroups. 

The clusters based on psychological data were 
determined according to the same procedure as that employed 
in distinguishing the reading clusters. Thus, factor scores 
derived from subjects' performances on each psychological 
factor were used in the CLUSTAN program. Ward's hierarchical 
clustering technique and the iterative relocation procedure 
were used to classify subjects into Subgroups. Ward's 
technique showed its first substantial increase in the 
EUS. Ss trom five cluSstense(h=5.050) tomtours(b=S067 i. Thus, 
the five cluster solution was selected. When the iterative 
relocation procedure was applied to Ward's solution, nine 
subjects (22%) were relocated to clusters of minimum 
variance. Although almost a quarter of the sample were 
relocated, little change occurred in the shape and elevation 


Oreche subgroups “profiles Theslack*¥of any substantiad 
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change in shape and elevation supported the stability of the 
clusters. 

Internal validation of the five subgroups distinguished 
by the relocation procedure was accomplished in three ways. 
First, visual inspection of the five subgroups' profile 
shapes and elevations revealed the distinctiveness of each 
subgroup. In Figure 2, mean factor scores of each subgroup 
on each of the four psychological factors were plotted. 
Subgroup profiles were compared to the total sample mean of 
zero and standard deviation of one. Second, one way analyses 
of variance (ANOVAs) were computed to provide a statistical 
measure of the differences between subgroups on the four 
psychological factors. A Scheffe multiple comparison of 
means was also computed to ascertain which pairs of 
Subgroups were significantly different on each factor. 
Results are presented in Table 18 and indicate significant 
Beeween group differences on each factor. Finally, 
comparison of the subgroups on the 18 variables used to 
determine the four psychological factors provided further 
internal validation of the subgroups. Results of the ANOVAs 
and Scheffe multiple comparisons of means computed to 
compare the subgroups on the 18 psychological variables are 
presented in Table 19. Table 19 indicates that 15 of the 18 
variables showed significant between group differences. A 
description of each of the subgroups will now be presented. 

Subgroup 1 was composed of four boys and two girls. 


Figure 2A indicates that Subgroup 1 was significantly below 
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Figure 2. Mean Factor Scores of Subgroups Based on Psychological Factors 


Key 

VA - Verbal Ability 

PO - Perceptual Organization 

SM/A - Sequential Memory/Attention 
VMI - Visual-Motor Integration 
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Comparison of Subgroups on Psychological Variables Used in the Factors 


Psychological 


Table 19 


Subgroups Based on Psychological Factors: 


es SEY 1 ees F Scheffe Multiple 


| 
‘ 
Variables 1 2 3 4 5 Value? Compariuon? | 
Verbal Abilities Factor: 
laformation Mean 9.7 8.4 7.4 11.5 9.0 5.08¢ Subgroup 4 > Subgroups 2,3 
$.D. 1.9 1.4 2.4 1.6 2.2 4 
Similarities Mean 11.3 10.0 7.3 10.8 11.4 b.5ee Subgroups 1,4,5 > Subgroup 3 
S.D. 3.8 1.7 1.8 2.1 1.5 i 
Arithmecic Mean 7.0 10.8 9.0 11.9 11.4 6.7000 Subgroups 2,4,5 > Subgroup 1 ! 
$.D. 1.5 2.7 Pays 1.8 1.4 "4 
Vocabulary Mean 10.0 10.3 6.7 10.8 11.1 6.1000 All other subgroups > Subgroup 3 
S.D. 0.9 1.8 2.1 1.6 2.6 * 
Comprehension Meen 9.5 11.3 9.0 12.3 11.5 2.98 No significant between 
$.D. 3.0 Pol 1.4 Past 1.6 rf subgroup differences 
Sentence Repetition Mean 10.0 11.1 10.9 12.5 12.0 5.300 Subgroups 4,5 > Subgroup 1 
$.D. 0.6 1.0 1.7 1.1 1.2 9 
Wepman Mean 2.3 2.8 1.6 3.3 3.4 ni jee Subgroups 4,5 > Subgroup 3 | 
$305) 1:0. 1-60.87 3.0 teu 03s C | 
Auditory Closure Mean 97.0 84.7 76.1 96.8 88.7 21 No significant between | 
Sens 19.9 16.8 10.1 16.2 15.8 : subgroup differences 
Perceptual Organization Factor: 
Vocabulary Mean 10.0 10.3 6.7 10.8 Nt | 6.1800 All other subgroups > Subgroup 3 
S.D. 0.9 1.8 2.1 1.6 2.6 e 
Picture Completion Mean 13.3 12.8 8.9 11.0 10.3 6.088 Subgroups 1,2 > Subgroup 3 
S.D. 1.5 2.5 3.0 2.7 2.4 ¥ 
Picture Arrangement Mean 12.7 12.6 10.9 10.3 12.0 2. No significant between 
$.D. 2.9 1.6 2.0 Lo9 rae] . subgroup differences 
Block Design Mean 10.7 12.3 9.0 10.4 9.6 2.2 No significant between 
S.D. 2.5 3 3.4 1.8 3.3 . subgroup differences 
Object Assembly Mean 12.8 Taso) 9.0 10.0 10.8 hayes Subgroup 2 > Subgroup 3 
S.D- 32 3.3 2.1 2.3 1.8 % 
| Sequential Memory/Actention Factor: | 
| Digit Spen Mean 5.8 8.4 rhe Oe) 11.1 12.7000 Subgroup 2 > Subgroup 1 ! 
| $.D. 1.0 0) 1.5 1.4 1.9 P Subgroup 5 > All other subgroups 
Coding Mean 10.2 10.2 9.0 8.4 12.4 4.0% Subgroup 5 > Subgroups 3,4 
| $.D. 1.8 2.9 2.2 3} 2.6 + 
| VADS Total Mean 13.3 29.5 15.0 22.8 72.0 19. 8ee0 Subgroup 5 > All other subgroups 
S.D. 923) 1952 9.6 5.3 23.4 ‘ 
Davids’ Total Mean 24.5 18.8 20.1 21.8 20.1 4.088 Subgroup 1 > Subgroup 2 
$.D. 5.2 1.0 3.2 3.0 2.2 : 
Visual-Motor Integration Factor: 
Block Design Mean 10.7 12.3 9.0 10.4 9.6 2.2 No significant between 
| S$.D. 2.5 13 3.4 1.8 3-3 is subgroup differences 
| Beery's VMI Test Mean 86.7 123.1 84.1 LIZ69) 9757, 5.688 Subgroup 2 > Subgroups 1,3 
| S.D. 15/0 la 4 ere kn) 20.3 26.6 
| Visual Tracking Mean 7.5 11.7 10.9 12.0 9.8 6.1000 Subgroups 2,3,4 > Subgroup 1 
S.D. 2.8 0.7 Va2 0.0 3.0 f 
Davids’ Total Mean 26.5 18.8 20.1 21.8 20.1 4.088 Subgroup 1 > Subgroup 2 
S.D. So2 1.0 3.2 3.0 2.2 - 


df = 4.36 


p< .05 
aa p< .01 
een p< .001 


Significanc at 0.10 level 
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the sample mean on the VMI factor. Although not 
Significantly different from the sample mean on other 
factors, the subgroup demonstrated poor sequential memory 
and attention skills and well-developed skills in perceptual 
Organization. Table 18 indicates Subgroup 1's significantly 
poorer performance on the Visual-Motor Integration and 
Sequential Memory/Attention factors relative to other 
subgroups, and its higher performance on the Perceptual 
Organization factor. The subgroup's performance on variables 
that loaded significantly on the four factors is presented 
in Table 19. Poor visual-motor integration skills were 
measured by the subgroup's inferior visual tracking skills 
and their poor performance on Beery's VMI Test. Poor 
atventron skidis were revealed bysatdiscrepantlyslowescore 
Onmehe Dastractibility Indexm@i-erpeArithmetic andeDagit 
Span) and a high rating on Davids' scale for hyperactivity. 
Difficulties in sequential memory were confirmed by the 
Subgroup's poor performance on Sentence Repetition, the VADS 
TotaleScore, and the Digit Span subtest. Subgroup is 
strength in perceptual organization was substantiated by the 
average to superior performance on the subtests measuring 
thaseskull (rae.5 Pictures Completion, PicturerAnrangement:, 
Block Design, and Object Assembly). Subgroup 1 was 
designated "Deficiencies in Sequential Memory/Attention and 
Visual-Motor Integration" because of its main areas of 


weakness. 
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Subgroup 2 was made up of five boys and five girls. As 
Figure 2B indicates, the subgroup was not significantly 
different from the total sample mean on any of the four 
psychological factors. Nonetheless, Table 18 shows that 
Subgroup 2 had a significantly lower mean factor score on 
the Verbal Abilites factor than one other subgroup. In 
addition, performance on the three other factors was 
Significantly higher than most other subgroups. An 
examination of the psychological variables that loaded 
Significantly on the Verbal Abilities factor (Table 19) 
revealed that the subgroup's average performance on the 
WISC-R Information subtest was in the low average range 
(mean=8.4), and was significantly lower than one other 
Subgroup. In addition, all but one subgroup member performed 
poorly on the Auditory Closure subtest, and four of the ten 
Subgroup members had difficulty on the Sentence Repetition 
Subtest. Because the verbal deficits which characterized 
Subgroup 2 did not amount to a general verbal deficiency the 
Subgroup was designated "Specific Verbal Deficiencies”. 

Subgroup 3*included’thuee boys and® tour giris. As 
Figure 2C shows, the subgroup performed significantly below 
the sample mean on the Verbal Abilites and Perceptual 
Organization factors. Table 18 indicates that Subgroup 3 had 
the lowest mean factor scores on these two factors, and 
performed significantly lower on the factors than two other 
subgroups. An examination of the variables which loaded 


Significantly on the Verbal Abilities factor (Table#i9) 
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revealed that Subgroup 3 performed below average on the 
WISC-R Information, Similarites, and Vocabulary subtests. 
Performance on Vocabulary was significantly lower than all 
other subgroups, while performance on Similarities was 
Significantly worse than three other subgroups. Five of the 
seven subgroup members had serious difficulty on Wepman's 
Auditory Discrimination Test and on the Sentence Repetition 
tests Allvsubjects in Subgroup 3 had difficulty on the 
Auditory Closure subtest. Table 19 presents Subgroup 3's 
performance on the nonverbal WISC-R variables which loaded 
Significantly on the Perceptual Organization factor. 
Although performance on these WISC-R variables tended to be 
worse than other subgroups, Subgroup 3 performed within the 
average range on these subtests. Subgroup 3 was entitled 
"General Verbal Deficiency" because it exhibited a pervasive 
deficit in verbal areas. 

Subgroup 4 comprised seven boys and one girl. Figure 2D 
indicates that the subgroup's mean factor score on the 
Verbal Abilities factor was significantly higher than the 
sample mean, while performance on the Sequential 
Memory/Attention factor was significantly below the sample 
mean. Table 18 indicates that Subgroup 4 performed 
Sigmieicantily better® than*®threewother subgroups one the 
Verbal Abilities factor, and’ significantly worse than two 
other subgroups on the Sequential Memory/Attention factor. 
Subgroup 40s high verbalvabilities were displayedein=tneir 


consistently high average scores on the WISC-R verbal 
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subtests and in their relatively good performance on 
Sentence Repetition and the Wepman (Table 19). Evidence of 
Subgroup 4's poor skills in sequential memory and attention 
was found in the subgroup's poor performance on the WISC-R 
Digit Span subtest (mean=7.3). Performance on the Coding 
subtest was the poorest of all subgroups (mean=8.4), 
although only significantly poorer than one other subgroup. 
In addition, the subgroup's performance on the VADS Total 
score (mean=22.8) was below average. Two of the subgroup's 
members ehad “a thigh ratinglof 2Ge0n ithe Davids) Total, score, 
which iS a meaSure of the hyperactivity syndrome. The 
subgroup was designated "High Verbal-Low Sequential 
Memory/Attention Skills" because of its most salient 
characteristics. 

The fifth subgroup consisted of three boys and seven 
girls. Figure 2E shows that the subgroup was significantly 
higher than the sample mean on the Sequential 
Memory/Attention factor. Subgroup 5 was significantly higher 
than all other subgroups on the Sequential Memory/Attention 
factor and had poor visual skills (measured by the 
Perceptual Organization and Visual-Motor Integration 
factors) compared to the subgroup's other skills (Table 18). 
Subgroup 5's distinctive strength in sequential memory and 
attention skills was confirmed by its performance on the 
psychological variables which made up the factors (Table 
19). For example, Subgroup 5 was the only subgroup whose 


mean performance on the VADS Total score and Digit Span 
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subtests were in the high average range. The subgroup's mean 
scores on the two measures was Significantly higher than all 
other subgroups. Performance on the WISC-R Coding subtest 
was also in the high average range and significantly better 
than two other subgroups. Subgroup 5's skills in perceptual 
organization were within the average range of performance 
(Table 19), suggesting that the mean factor score of -.30 on 
EnNeererceptual Organi Zabioneractom Wasenot. Indicative: of a 
deficiency in this area. Performance on tests of 
visual-motor integration was not significantly poorer than 
other subgroups, although four children did have serious 
difficulty on Beery's VMI Test and two had great difficulty 
in Visual Tracking and on the Block Design test. 
Furthermore, like all other subgroups, Subgroup 5 performed 
poorly on Auditory Closure. Thus, Subgroup 5 had some areas 
of psychological deficiency, although none were distinctive 
of the subgroup. Therefore, the subgroup was designated 
"High Sequential Memory/Attention", according to its area of 
strength. 

Psychological variables which were not included in the 
computation of the psychological factors were used to obtain 
external validation for the subgroups. These psychological 
variables were included in univariate analyses of variance 
(ANOVAS). Those variables which demonstrated significant 
differences between subgroups are presented in Table 20. 
Those which did not demonstrate significant differences 


between subgroups are presented in Appendix E. 
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External validation of Subgroup 1's (Deficiencies in 
Sequential Memory/Attention and Visual-Motor Integration) 
deficiency in sequential memory and attention skills was 
provided by the subgroup's poor performance on the VADS 
Auditory-Oral and Auditory-Written subtests and by their 
high rating on Davids' Variability subtest. The latter 
Subtest measures one component of the hyperactivity 
syndrome. The finding that Subgroup 2 (Specific Verbal 
Deficiencies) had a significantly higher Performance IQ 
(mean=115.4) than Verbal IQ (mean=100.9) is further evidence 
of the subgroup's weakness in verbal areas. Subgroup 3's 
general verbal deficiency was demonstrated by their 
Significantly lower Verbal IQ (mean=86.7) relative to three 
other subgroups. In addition, the previously reported 
finding that Subgroup 3's perceptual organization skills 
were average but poorer than other subgroups was supported 
by the subgroup's Performance IQ (mean=94.9), which was in 
the average range but significantly lower than two other 
subgroups. Subgroup 4"s characteristic of high verbal 
abilutiesewas supported by their significantly higher Verbal 
IQ relative to two other subgroups (Table 20). Evidence of 
Subgroup 4's poor sequential memory/attention skills was 
also found in its below average performance on the VADS 
Auditory-Oral subtest. Subgroup 5's distinctive 
characteristic of high sequential memory/attention was 
clearly supported by the subgroup's average performance on 


the VADS subtests (Table 20) and by their significantly 
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Superior mean score on the VADS Auditory-Oral subtest 
relative to all other subgroups. In summary, variables 
external to the classification procedure supported the 
descriptions of the subgroups and provided evidence of their 
external validity. 

Comparison of the subgroups on descriptive measures 
indicated that Subgroup 3 (General Verbal Deficiency) was 
the oldest subgroup and had the highest degree of reading 
retardation (Table 21). Subgroup 3 had the largest 
discrepancy between actual and expected grade placement 
compared to the other subgroups based on psychological 
FoCtTOnS.6Nn fact, six of Subgroup 3's seven members repeated 
at least one grade. The finding that the subgroup's average 
Verbal and Performance IQs were lower than other subgroups 
(Table 20) helps explain the high degree of reading 
retardation and the large number of children who repeated 


grades within Subgroup 3. 


D. The Relationship Between the Psychological and the 
Reading Data 

Two main aspects of the relationship of the 
psychological data to the reading data are examined in this 
Section. Earlier in the present chapter, a significant 
canonical correlation was reported between the 18 
psychological variables and the eight reading variables. 
Three major steps were now taken to determine what specific 


relationships existed between the psychological variables or 
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profiles and reading patterns: a) a stepwise regression 
program was employed in order to ascertain what 
psychological variables could be identified as significant 
predictors of the reading factors; b) the relationship 
between psychological measures and the reading strategies 
used by subgroups of disabled readers based on the four 
reading factors was investigated through the use of 
univariate and multiple analyses of variance (ANOVAS and 
MANOVAS); and c) the relationship between the psychological 
profiles of subgroups of disabled readers based on the four 
psychological factors and performance on reading variables 
was explored through the use of ANOVAS. The second main 
topic addressed is the question of whether membership in the 
subgroups based on reading factors can be predicted from 
membership in the subgroups based on psychological factors. 
1. The Relationship Between Psychological Variables and 
Reading Strategies 
a) Stepwise Regression Analysis 

The SPSS Stepwise Regression program used the 
correlation matrix between the psychological variables and 
reading factor scores and entered into the regression the 
predictor variable (i.e., a psychological variable) most 
highly correlated with the criterion (i.e., a reading factor 
score). The stepwise regression determined in successive 
Stages which variables best predicted the factor scores. The 
DERS (Fact23) Factor Estimates program was used to obtain 


factor scores for the eight reading variables used in the 
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factor analysis. Table 22 presents the stepwise regression 
analysis. No correlations are given a negative value in the 
SPSS Stepwise Regression program so the investigator must 
infer the existence of any negative predictive relationships 
on the basis of other information. 

The results indicated that the WISC-R Information 
subtest was the only significant predictor of Factor I 
(Visual Cue Dependence). The subtest accounted for only 13% 
GOterhe Vardance om Pactor 1. Inva previous section, Tables 
presented Information as loading in an opposite direction to 
Visual Similarity, suggesting that the predictive 
relationship between knowledge of general information and 
reliance on graphic cues is negative. 

Signmuticant predictors of Factor a1 "(Contextual 
Appropriateness) included the WISC-R Similarities subtest on 
its own, and the WISC-R Similarities and Comprehension 
subtests in combination. Together these subtests accounted 
for 36 percent Of the variance of Mactor 11, and rilustrace 
the relationship between verbal conceptualization abilities 
and the ability to use contextual cues appropriately when 
reading. 

Factor III (Visual Disorganization) had two significant 
predictors -- Vocabulary alone, and Vocabulary and Coding 
together. Both predictors accounted for 22 percent of Factor 
III's variance. It is difficult to explain the relationship 
between Vocabulary and the Visual Disorganization factor. 


However, a negative relationship between Coding and Visual 
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Disorganization was observed in Table 5 and suggests an 
association between poor visual sequential memory and visual 
disorganization or inattention in reading. 

The fourth reading factor (Partial Visual Cue Use) was 
predicted by Visual Tracking ability, which accounted for 14 
percent of the factor's variance. The predictive 
relationship between Visual Tracking ability and Partial 
Visual Cue Use suggests that good ocular control is related 
to the decoding of letter groups or whole words. 

b) Psychological Abilities Associated with Subgroups of 
Disabled Readers Based on Reading Factors 

The relationship between psychological abilities and 
the reading strategies of the subgroups based on reading 
factors was examined through the use of ANOVAS and MANOVAsS. 
The results of the ANOVAS demonstrated significant subgroup 
differences on only two psychological variables, Sentence 
Repetition (F=2.8, df=4,36, ps<.05) and the Davids' 
Explosiveness subtest (F=3.1, df=4,36, ps.05). While the 
Scheffe procedure revealed that no pairs of groups differed 
on Sentence Repetition at the 0.10 level of significance, 
four out of Subgroup 4's five members (High Visual-Low 


Contextual Cue Dependence) had difficulty on this task.‘ 


‘Scores on several of the psychological tests were dependent 
on age norms (i.e., Beery's VMI Test, Sentence Repetition, 
Word Fluency, Left-Right Discrimination, Auditory Closure). 
An examination of each subject's scores within each subgroup 
revealed that no subgroup displayed a distinctively high or 
low performance on any of these Variables, with the 
exception of Subgroup 4's (High Visual-Low Contextual Cue 
Dependence) poor performance on the Sentence Repetition 
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Subgroup 5 (High Visual Disorganization) had a significantly 
higher rating on the Davids' Explosiveness scale than 
Subgroups 2 (Low Partial Visual Cue Use) and 3 (Low Visual 
Cue Dependence). The finding that Subgroup 5 had a higher 
rating on one of Davids' subtests provided further external 
validation for the subgroup's characteristics of visual 
disorganization and/or inattention. 

The possibility that subgroups based on reading factors 
might be differentiated by groups of psychological variables 
measuring one type of ability (e.g., variables measuring 
verbal ability) was explored through the use of MANOVAs. 
Four MANOVAS were computed that were based on variables 
which loaded significantly on each of the four psychological 
factors. The SPSS MANOVA program showed that the group of 
Variables selected from Factor I11 (Sequential 
Memory/Attention) demonstrated significant differences 
between the subgroups based on reading factors (F=1.7, 
dfa20 6107 ps. 05 )m ePheeDERS (Muly 16) Multivariate and 
Covariate Analysis program was then used to discover which 
pairs of subgroups contrasted significantly on the group of 
sequential memory and attention variables. An examination of 
subgroup means within each set allowed inferences to be made 
about which subgroup in a pair had the better performance 
(Table 22). Psychological patterns based on the Verbal 
Abilities factor (F=1.0, df=36,106.7, p>.05), the Perceptual 
Organization factor (F=1.2, df£f=28,109.6, p> 205) and “the 


Visual-Motor Integration factor (F=1.5, df=20,107.1, p>.05) 
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did not show significant differences between subgroups. It 
is possible that significant differences did not emerge 
because of the small sizes of the subgroups. Therefore, 
nonsignificant trends in the subgroups' verbal and visual 
skills were also examined (Table 23). 

Table 23 reveals that Subgroup 5's (High Visual 
Disorganization) sequential memory and attention skills were 
Significantly worse than all other subgroups. It is likely 
that Subgroup 5's poor performance on the WISC-R Coding 
subtest and their tendency towards hyperactivity (as 
measured by Davids' Total score) contributed to their visual 
disorganization in reading. 

Although the MANOVA which was based on visual-motor 
integration skills did not demonstrate significant 
differences between subgroups, the finding that Subgroup 2 
had a lower, though not a significantly lower, mean Visual 
Tracking score than other subgroups (Table 23) suggested 
that Subgroup 2's weak ocular motor control could be 
responsible for the low frequency of reading errors which 
indicated partial visual cue use (i.e., Nonsense Word and 
Letter Sequence errors). 

A relationship between verbal competence and contextual 
cue use was also evident. For example, Subgroup 4 (High 
Visual-Low Contextual Cue Dependence) had low average verbal 
abilities and made poor use of contextual cues when reading. 
In contrast, Subgroups 1, 2 and 3 (High Contextual Cue 


Users; Low Partial Visual Cue Users; Low Visual Cue 
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Subgroups Based on Reading Factors: 
Comparison of Subgroups on Psychological Measures 


1 


ee ee eee OUD STOUP St eee eee F 
1 Z 3 4 5 Value? 
Verbal Abilities: 
Information Mean 9.9 8.0 9.9 8.8 9.0 T 
S.D. 3.0 1.5 pe 1.8 3.6 3 
Similarities Mean a GES 10.5 10.0 9.0 8.8 1.6 
SDs Dred 3.4 Le: 20 a3} : 
Arithmetic Mean 11.4 G7, 11.0 9.0 9.0 1.5 
SeDs 2.4 Sail Hal Dieta 225 : 
Vocabulary Mean 10.3 10.4 9.7 8.4 10.4 0.7 
SA) 5 Za) Paeal 1.4 4.3 1.9 ; 
Comprehension Mean 11.8 1027 11.6 SF) 92 1.6 
Sab 2.4 19 2.6 29 2.6 
Sentence Repetition Mean 11.8 10.8 V2h2 10.4 11.0 2.8* 
S.D. alapl 1.3 223 ata 1.6 
Wepman Mean 333 hei] 2.8 aie: 2.4 eel 
SDs 0.9 P3 Vol aE at sts} 
Auditory Closure Mean 92.0 87.4 91.7 6352 81.0 0.6 
SisDi 13.6 16.8 15/39) 20.8 PIS?) 
Perceptual Organization: 
Vocabulary Mean 10/33 10.4 9.7 8.4 10.4 OR 
S.D. 2.9 Dal 14 4.3 is) 
Picture Completion Mean 12.0 9.9 11.9 10.4 DS: 1.0 
SaiDs 259 3.0 alge) Vea 15 
Picture Arrangement Mean 1139 12.8 nae 10.0 10.0 Paes) 
Sas 26 2.0 Piya 130 a 
Block Design Mean 12.0 9.2 10 8.8 10.6 21 
Sis/D) 1.4 BIE 55 (0) 0.8 toy) 
Object Assembly Mean 12.8 9.9 11.8 9.4 11.8 9) 
SDs Sina 1.4 4.0 ia) 1.6 
Sequential Memory/Attention: 
Digit Span Mean Hae) 8.9 7.9 8.2 8.4 0.3 
Seb. Phaa Biz Peal 77) 1.8 
Coding Mean 11.0 10.3 9.8 12:0 7.6 PARE} 
S-Di 255 2.0 Dear, 3.4 0.9 
VADS Total Mean 33/39 40.0 38.9 23.0 19.0 0.8 
S.D. 7B 30.6 32.5) LD: 192 
Davids' Total Mean 20.6 20.0 20.7 19.6 24.0 MES 
Seis Die, Shy) 2.6 75) 6.0 
Visual-Motor Integration: 
Block Design Mean 12.0 9.2 11.0 8.8 10.6 2.1 
SeDs 1.4 3.3 3.0 0.8 ik) 
Beery's VMI Test Mean 102.0 97.5 Baal 97.8 100.4 0.5 
S.D 2 iiell 250 24.1 23.6 24.3 
Visual Tracking Mean nh tap 8.9 11.2 SEE 10.4 ass) 
Sele Ble 353 7, as] PRAT 
Davids' Total Mean 20.6 20.0 20.7 19.6 24.0 re 
SisDs ey 7/ Brae 2.6 23 6.0 
WISC-R IQ: 
Verbal 1Q Mean 106.0 98.9 102.3 93.6 95.0 1 
S.D 12.4 6.7 Sal/ 135 125 ; 
Performance IQ Mean apleys72 102.6 108.8 100.2 104.8 l. 
S.D VVe7 10.9 ileal VOI2 3.6 


1 
df = 4,36 
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Dependence) had average to high average verbal abilities 
(Table 23) and had significantly higher scores than Subgroup 
4 on Comprehension Patterns (Table 9). Because subgroups did 
not differ significantly on the Information subtest it was 
not possible to confirm whether poor performance on the 
WISC-R Information subtest was associated with a high visual 
cue dependence, as predicted by the stepwise regression 
analysis. The one subgroup which was characterized by high 
visual cue dependence (i.e., High Visual-Low Contextual Cue 
Dependence) had a mean score on Information in the average 
range (mean=8.8, SD=1.8). The subgroup's performance on 
other verbal abilities ranged from below average to low 
average, suggesting that weak verbal skills might be a 
better predictor of high visual-low contextual cue 
dependence than the Information subtest alone. 
c) Reading Variables Associated with Subgroups of Disabled 
Readers Based on Psychological Factors 

The relationship between reading variables and the 
psychological profiles of the subgroups based on 
psychological factors was examined through the use of 
ANOVAS. Only one reading variable, Omissions, demonstrated ~ 
Significant between group differences (Table 24), 
Nonsioqnitivcant trends insthe reading strategies associated 
with psychological profiles were also considered because the 
small number of subjects in each subgroup reduced the 
probability of variables discriminating Significantly 


between subgroups. 
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Table s24 


Subgroups Based on Psychological Factors: 
Comparison of Subgroups on Reading Variables 


1 


Reading SS ees Bee Seber F 
Variables l 2 3 4 5 Value? 


Error Types: 


Additions & Omissions Mean Pash Uf 19.0 Mak eal 214 13.9 1.8 
SeDs Oo 7/ 11.0 (67 8.6 14.4 . 
Additions Mean 355) 9.3 oat 8.4 7.9 0.2 
Sais Aa 6.0 5.6 6.8 8.6 ‘ 
Omissions Mean Ss 9.6 4.0 12.9 yok 4. 0%* 
SmDs 3.4 S98) 3.6 6.4 8.0 cS 
Structural Analysis Mean iW/o3 20a) 29.0 16.4 24.9 2.4 
SoD: 7.8 Worl 13510 The) Oe A 
Letter Sequences Mean V6 oS) 0.9 1.8 0.9 ted 
s.D 2.4 2S 1.6 1.8 65) ; 
Nonsense Words Mean 4.2 8.3 6.4 71.0 4.6 0.9 
S.D- 3.7 3.9 Hees 4.3 Sets) 7 
Scanning Mean 2.3 Ibe 8) aka Phese} 186 7/ 0.3 
Sas 3465 Uf 254 2.0 *od! Pe 3 i 
Repetitions Mean 7.0 4.2 30 9.3 Thats! ies 
Sra 6.8 4.5 4.0 5.9 8.0 3 
Consonant Errors Mean S155) 4.7 Ss 7/ 3.8 4.2 0.6 
See Sho8} 263 4.3 1.9 Biot fi 
Vowel Errors Mean Siey/ 3.6 Bye al Bip: 4.6 0.8 
SaDe 5.0 2.4 Shad/ 255 3.0 7 
Words Aided Mean i Way/ 0.4 0.6 7h) 0.6 
or Mumbled SeD. 1.8 2.8 i aal Gere 3.8 ’ 
Qualitative Scales: 
Visual Similarity Mean rere, BB cts! 62.1 48.5 58.6 1.8 
SDE 4.8 Oe 10.7 955 14.4 . 
Grammatical Mean 48.7 Spee SOs 61.8 
Relationships SaiDe 16.6 8.3 10.2 9.5 
Comprehension Mean 50.7 58.9 48.3 63.9 
Patterns : SD: S\3' 8.2 13.4 10.0 
Degree of Mean 22.0 WS oi LEO ZOD 
Correction SD: LORS 8.5 8.6 WAG? 


1 
df = 4,36 
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Subgroup 1 > Subgroup 3 at 0.10 level of significance 
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As Table 24 indicates, Subgroup 1 (Deficiencies in 
Sequential Memory/Attention and Visual-Motor Integration) 
made significantly more whole word omissions than Subgroup 3 
(General Verbal Deficiency). Subgroup 4's (High Verbal-Low 
Sequential Memory/Attention) tendency to make omissions was 
almost aS pronounced as sineeots 1's. The previously 
reported finding that Additions and Omissions loaded highly 
on the same factor as Comprehension Patterns (Table 7) 
suggested that addition and omission errors are associated 
with the appropriate use of contextual cues when reading. 
Furthermore, a poSitive relationship between verbal 
abilities and contextual cue use was indicated by the 
stepwise regression analysis (Table 22) as well as by the 
previously reported correlation between Comprehension 
Patterns and the WISC-R Comprehension subtest. Subgroup 4's 
relatively high tendency to make omissions seemed to be 
related to their high verbal abilities, while Subgroup 3's 
low tendency to make omissions seemed related to their 
verbal deficiency. However, Subgroup 1's high production of 
omission errors could not be as readily explained because 
their verbal abilities were only average. 

A relationship between verbal abilities and the use of 
contextual cues was found in a number of subgroups based on 
psychological factors. For example, Subgroups 4 and 5's 
well-developed verbal abilities were related to their 
relatively good use of contextual cues (measured by 


Grammatical Relationships and Comprehension Patterns). 


cf-tednie gid 289 
sav anolepie 
eteonkyern a8 
qifetd Seteol eace 

[T elder) attend ssbeetieiee oo 
Suselsoded' wre Ease nolgstes bee med 
orthabs aedy Gitisriaytasint> to eau ered 
imdcey tiewssd Giverotieta: avislaog sy ’ 
ef? va -BeraotSni-pee fay Sto levzeesnes std é : 
air o4 an Skew og (£8 allad! etwyeus coteanuey we a" 

seiepedensead Gaawted ¢/f 7hi95 799 hesioges | Wy 
a(S quoTaipe.. 958rahe N= fereds tyre? 70 se pow Seay 


oa 


ed of banese GOLRTie: stac €2 TArebass Spid: gfe wor 
wt qmicsdg® elstw ,agipiiias leeT4y ag.g visas ¢ 


sleds 0% Sesetiat Batee ac¢-eeiac @Aen op za 
2 


Ly os 


a 


<2> ie ea eres 


he 
a 


to notssubate deli e*Mqegenevus ,savavel . ganesgeee 
eeuzzed bervalifte viibes ve et soe B74 rrowse: ( 
\epeTeVE gion stor agrsriige . 

so: eke Sd? Ene 9eStilide batsevy neeerse citessieains we 
o qezed egverpave le sa6M0R Gg 0) Suue> see aeee fer 
e°? ane * Oggispeem elamake oN .ovosame 
tied: o2) Sesatew@rer agizé lice iasiey 
vd berue Reh ets ietiveser> to ay Ape 
ArRIes sy ieiphadpagnio? Jae aginmses 


25 


Conversely, Subgroup 3's poor verbal abilities were 
associated with poor use of contextual cues (Table 24). 

Partial support for the relationship between poor 
performance on the Information subtest and high visual cue 
dependence was found in Subgroup 3 (General Verbal 
Deficiency). Subgroup 3's performance on the Information 
subtest was below average (mean=7.4), and their reading 
strategy involved a greater reliance on graphic than 
contextual cues (Table 24). However, Subgroup 3's 
performance on other verbal tests aside from Information was 
also below average, suggesting that a general verbal 
deficiency rather than poor performance on the Information 
subtest per se may be the best predictor of high graphic cue 
dependence. 

Relationships between other psychological abilities and 
reading strategies that were expected to emerge on the basis 
of the stepwise regression analysis were not supported by 
the subgroups. For example, Subgroup 1's (Deficiencies in 
Sequential Memory/Attention and Visual-Motor Integration) 
poor visual tracking skills were not related to a notably 
low percentage of Letter Sequence and Nonsense Word errors. 
Moreover, higher frequencies of these error types were not 
related to the well-developed visual tracking skills of 
Subgroups 2 (Specific Verbal Deficiencies) and 4 (High 
Verbal-Low Sequential Memory/Attention). The relationship 
between poor scores on the WISC-R Coding subtest and 


visually disorganized decoding strategies could not be 
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confirmed because subgroups did not score below average on 
coding. 
2. The Prediction of Membership in Subgroups Based on 
Reading Factors from Membership in Subgroups Based on 
Psychological Factors 

The last issue to be addressed in the present study 
pertains to whether subgroups of reading disabled children 
based on reading factors can be predicted from subgroups 
based on psychological factors. A crosstabulation between 
reading and psychological subgroup members revealed little 
correspondence between the two sets of subgoups (Table 25). 
It is possible that the small number of subjects used in 
this study prevents the discovery of any substantial 


correspondence that might exist between these groups. 
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Table 25 


Number of Subjects Shared in Subgroups Based 
on Reading and Psychological Factors 


Subgroups Based on Psychological Factors 
2 3 4 5 


Subgroups Based on 
Reading Factors ib 
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V. Summary and Conclusions 
The present study was designed to investigate questions 
regarding: a) the heterogeneity of reading disabled 
children's reading strategies; b) the heterogeneity of 
reading disabled children's psychological profiles; and c) 
the relationship between reading strategies and 
psychological profiles. Forty-one children with specific 
reading disabilities were selected for the study. A reading 
test and a series of psychological tests were administered 
individually to each child. 

The results of the data analysis indicated that 
disabled readers could be divided into subgroups on the 
basis of their reading characteristics. Subgroups of 
disabled readers could also be differentiated according to 
their psychological attributes. A limited predictive 
relationship between subtypes of reading skills and subtypes 
of psychological aac le emerged. The findings of the present 
study will now be discussed in relation to each of the 
questions posed for investigation. 

Question 1. Can subgroups of disabled readers be determined 
on the basis of a statistical analysis of reading 
Strategies? If so, what are the distinguishing features of 
these subgroups? 

The results of the cluster analysis indicated that 
reading disabled children could be classified into subgroups 
according to their reading strategies. The patterns of 


reading skills which distinguished the subgroups were based 
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on their performance on four reading factors (i.e., Visual 
Cue Dependence, Contextual Appropriateness, Visual 
Disorganization, Partial Visual Cue Use). The use of four 
factors to distinguish the subgroups rather than the eight 
reading variables which made up the factors facilitated 
comparison of the subgroups' reading patterns. Five 
subgroups were found, each with distinguishing 
characteristics. Subgroups were described by the following 
characteristics: High Contextual Cue Users, Low Partial 
Visual Cue Users, Low Visual Cue Dependence, High Visual-Low 
Contextual Cue Dependence, and High Visual Disorganization. 
Themfinding sotmstatustically isagniticantsdutterences between 
subgroups’ mean factor scores on each of the four reading 
factors provided support for the internal validity of each 
subgroup. Comparison of the subgroups on the eight variables 
used to determine the four reading factors also provided 
internal validation of the subgroups. Descriptive measures 
and those reading variables which were not used in the 
factors upon which the subgroups were based provided further 
evidence for the subgroups' distinctiveness. 

The classification of reading disabled children 
according to reading patterns may help to explain some of 
the inconsistencies within the reading literature on how the 
inefficient reader uses graphic and contextual cues. One 
view among researchers has been that poor or disabled 
readers rely more on graphic properties and pay little 


attention to contextual cues (e.g., Goodman & Burke, 1973; 
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Leslie, 1980) while other investigators have claimed just 
the opposite (e.g., Schvaneveldt et al., 1977; West & 
Stanovich, 1978). In the present study, both points of view 
were upheld when the subgroups of readers were 
differentiated. Subgroup 3 (Low Visual Cue Dependence) 
relied more on contextual than graphic cues, while Subgroup 
4 (High Visual-Low Contextual Cue Dependence) relied more on 
Graphic ‘than ‘contextual cues. 

For two of the subgroups the distinctive characteristic 
of their reading performance was found in the type of visual 
processing strategy they used rather than in their degree of 
reliance on visual or contextual cues. Subgroup 5 (High 
Visual Disorganization) seemed to use graphic more than 
contextual cues, but their visual processing strategy was 
characterized by disorganization. Poor visual scanning of 
the text has frequently been reported as a characteristic of 
disabled readers (e.g., Benton, 1975). Two other subgroups 
used graphic and contextual cues to a similar degree, but 
their visual processing strategies differed. Although 
Subgroup 1 was designated High Contextual Cue Users, some of 
the subgroup's reading errors (i.e., Letter Sequence and 
Nonsense Word errors) reflected a reliance on visual 
processing of letter groups or whole words. Subgroup 2's 
(Low Partial Visual Cue Use) errors suggested equal use of 
both graphic and contextual cues, but their errors generally 
indicated a letter-by-letter processing strategy. 


Question 2. Can subgroups of disabled readers be determined 
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on the basis of a statistical analysis of psychological 
characteristics? If so, what are the distinguishing features 
of these subgroups? 

The results of the cluster analysis indicated that 
reading disabled children could be classified into subgroups 
on the basis of their performance on the four psychological 
factors (ise. VerbalvAbilities 4 PercectualsOnganization, 
Sequential Memory/Attention, Visual-Motor Integration). Five 
subgroups emerged. Three of the subgroups were distinguished 
on the basis of deficiencies in one area (i.e., Specific 
Verbal Deficits, General Verbal Deficiency, Low Sequential 
Memory/Attention). Another subgroup had two areas of 
deficiency (i.e., Deficiencies in Sequential 
Memory/Attention and Visual-Motor Integration). The fifth 
subgroup was distinguished by its strength in sequential 
memory and attention, although the subgroup had deficits in 
verbal and nonverbal areas which were common to all other 
subgroups. Statistically significant differences between 
subgroups' mean factor scores on each of the four reading 
factors provided support for the internal Valadaty Of each 
Subgroup. Comparison of the subgroups on the 18 variables 
used to compute the four psychological factors revealed that 
significant differences between subgroups existed for 15 of 
the 18 variables and provided further internal validation 
for the subgroups. Psychological variables which were not 
included in the computation of the factors provided external 


validation of the subgroups. 
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One of the subgroups which had deficiencies in only one 
general area was Subgroup 2, which was characterized by 
verbal deficits. The subgroup's deficits included general 
knowledge (measured by the WISC-R Information subtest) and 
auditory closure ability (measured by the ITPA). Forty 
percent of the subgroup's members also had difficulty in 
auditory memory for meaningful material (measured by the 
Sentence Repetition Test). To the writer's knowledge, 
subgroups defined solely by deficits in these verbal areas 
have not been identified in previous studies, although 
Mattis et al.'s (1975) Language Disorder syndrome was 
defined by subjects' anomia, measured by the Naming Test, 
and poor performance on any one of three other verbal tests 
Givempetoken ilest, Sentence, Reperiticn, Speech-Sound 
Discrimination). Furthermore, Subgroup 2's significantly 
lower Verbal IQ than Performance IQ has been found in other 
subgroups with language disorder syndromes (e.g., Petrauskas 
& Rourke, 1979; Mattis et al., 1975). 

Subgroup 3's general language deficiency resembled the 
global language impairment syndrome found by other 
researchers (e.g., Fisk & Rourke, 1979; Lyon & Watson, 1981; 
Petrauskas & Rourke, 1979; Satz & Morris, 1980). The better 
visual-spatial than verbal abilities which were found in 
Subgroup 3 were also characteristic of language impairment 
subgroups identified by other researchers (e.g., Fisk & 
Rourke, 1979; Petrauskas & Rourke, 1979). However, Subgroup 


3's Verbal IQ was not significantly lower than its 
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Performance IQ. The lack of a significant Verbal 
IQ-Performance IQ discrepancy may be attributed to the 
generally low IQ of Subgroup 3. Thus, the subgroup appeared 
to resemble a borderline slow learner group rather than a 
group of learning disabled children with a specific verbal 
deficit. 

Subgroup 4 was distinguished by well-developed verbal 
abilities, deficient sequential memory for nonmeaningful 
material, and poor attention skills. The subgroup performed 
in the low average range on the Coding subtest and was 
particularly weak on sequential memory tasks involving 
digits. In contrast, performance on the task requiring the 
repetition of sentences was average to high average. Several 
researchers isolated subgroups which performed poorly on 
both Digit Span and Sentence Memory tasks and were described 
as having sequencing/linguistic deficiencies (i.e., Lyon & 
Watson, 1981; Mattis, 1978; Petrauskas & Rourke, 1979). 
Subgroup 4 differed from these subgroups in that their 
verbal abilities and memory for meaningful material were 
well-developed while visual and auditory memory for 
nonmeaningful material was weak. 

Subgroup 5 was characterized by well-developed skills 
in sequential memory and attention. The psychological 
deficits of the subgroup could not be interpreted as a 
distinctive pattern of weaknesses Since 1ussdelicits= were 
common to other subgroups. Ninety percent of the subjects in 


Subgroup 5 had difficulty in auditory closure, and 40% had 
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serious difficulty on one or more measures of visual-motor 
integration. Subgroups with visual-motor impairment have 
been reported by several researchers (e.g., Lyon & Watson, 
1981> Mattis et al., 1975: Mattis, 1978; Satz & Morris, 
1980). Difficulties in auditory closure were also found 
across subgroups in previous studies (e.g., Fisk & Rourke, 
1979; Petrauskas & Rourke, 1979). 

Subgroup 1 had mixed deficiencies in visual-motor 
integration and in sequential memory and attention skills. 
Tendencies toward distractibility and hyperactivity were 
characteristic of the subgroup. As noted in the preceding 
paragraph, subgroups of disabled readers characterized by 
visual-motor impairment have been reported in previous 
Studies. In addition, Vance, Wallbrown, and Blaha (1978) 
identified a subgroup of reading disabled children 
characterized by distractibility. 

In short, it is clear that no one psychological deficit 
or pattern of deficits can be taken as characteristicsof all 
disabled readers. The inconclusiveness of much previous 
research concerning the psychological correlates of reading 
disability may be largely due to the failure to recognize 
that disabled readers are heterogeneous with respect to 
their psychological profiles. 

Question 3. Can reading strategies be predicted from 
psychological abilities? 

The relationship between oral reading aeratequesband 


the psychological abilities of the subjects was first 
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investigated through a factor analysis of reading and 
psychological variables and later through a stepwise 
regression analysis. Results indicated that well-developed 
verbal ability and auditory memory were positively related 
to appropriate use of contextual cues and to the ability to 
make self-corrections. The finding that awareness and use of 
contextual cues is related to verbal competence supports the 
hypothesis of previous researchers that such a relationship 
exusts wend. (Vernon, S77 Vogel a197S)aeThesimportancenct 
good memory skills for retaining the meaning of a sentence 
or a story has also been noted by investigators (Torgesen, 
1978-79: Vernon, 1977). The relationship between verbal 
competence, memory for meaningful material, and contextual 
cue use was supported in the subgroups. Those subgroups with 
mild to moderate verbal deficiencies and with difficulty on 
the Sentence Repetition test (i.e., High Visual-Low 
Contextual Cue Dependence; General Verbal Deficiencies) 
tended to make poor use of contextual cues. In contrast, 
subgroups with well-developed verbal abilities and memory 
for meaningful material (i.e., High Contextual Cue Users; 
Low Partial Cue Users; Low Visual Cue Dependence; High 
Verbal-Low Sequential Memory/Attention; High Sequential 
Memory/Attention) tended to use contextual cues 
appropriately. Moreover, one subgroup had average verbal 
skills and poor memory for sentences and digits (Mixed 
Deficiencies in Sequential Memory/Attention and Visual-Motor 


Integration) and made poor use of contextualicues: 
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Poor left-to-right scanning of the text*has often been 
attributed to ditficuley-in making left-right 
discriminations (e.g., Croxen & Lytton, 1971). However, the 
results of the present study suggested that poor visual 
sequential memory and attention skills are related to 
anefficient. Scanning» Of: they text. Supportm@tor the 
relationship between visual sequential memory and scanning 
was provided by the High Visual Disorganization subgroup. 
The subgroup had significantly worse sequential memory and 
attention skills than the four other subgroups to which it 
was compared. 

Visual skills such as perceptual organization and 
visual-motor integration were found to be related to letter 
sequence reversals and nonsense word substitutions. The 
relationship suggested that the two error catgories 
reflected a type of visual processing strategy during 
decoding. Specifically, the processing strategy seemed to 
involve a global perception of letter groups or words, and 
contrasted with the letter-by-letter processing strategy 
which was reflected in high Visual Similarity and Structural 
Analysis errors. Vernon (1977) suggested that memory for 
word structures, rather than perception, may be related to 
Baetaculpiesein thésusesofwletter groups Or wholeuwords for 
decoding. However, the results of the present study 
suggested that there may be some relationship between 
perceptual abilities and errors involving the decoding of 


letter groups or whole words. The relationship between 


7 | an 
.  : - a9 


eee weesenalivesdseil eae 
hie sdpiins tel pnidan ab yr teobe ie. an 
ods jisvewoll serher .mOssyars mex . pie) enobter 
[avely todq: fads Besewppue ybuze Mneeecg sien 2 
ef betsles \ateetOide golsnss2s Sas Ysomem: tabs, pe 
eds vol srooqu@liései sas to paiccese oasis 
onfunese bos y2omem) fetaneypee Laueiv neseves qideage: 
.quozpdgs noltaseinepsoetd Ieuniv fy ihyeds yd Bebiwodg 
bia vsomem’ Isitheupse’ @arer yitnsst tings: bad quospdue 
si dotte of equoyedt® asiro svot siz ns45 ailive noelaas?. 
- Se taqgno> 
bam #obteeinapz6 Teq2qec01sd we douse ell ide Usuery 
a440t os Bevéles ‘9d-O2°Srwe! erew notzaipeies roJou-Laumt 
si? «enoiouviteduva broy seneenon bos slaeisves 
49)409999 YOTI9 cvs vid secs Basaoneve gidenolsede 


eneseb: yeeIesse Otiesecss9 iavers ) oqyr a basset? 


¥ 


7 


oo Lemece ypeserse gaigtescse efs , yl laoitisege -pnihe 
Ana ,ghoow 30 e7vete 78774 Io norseeoteg Ladolg & atic 


" 
Yee 27e715% onu-@ Le°20 7G 2O@2 704° 95 199 70L £¢03-¢6% SeseLciInes 


tesngsusy2 bac viitelimic fare i’ cit at Se30eL19% Gav tee 


to% vionen ga? GSeteepeye (TVET) noniev .m208s8 eiays 
©! Bbelaeiss s¢ YER ., foi gqgecitsg sa? t9a 78% eer rouden (Be 
{62 ab:ov slody 26 #Q00%¢ 757251 to sen sisuN 2etdtunty® 
sbuge sneeetq gat ic szlves: sfs ,S8V94OR en 


apewied qidenolisis: emcee +3 qaq eteds gets OSsee] 


— 2 
36 cuibeseb edd etivlova‘l c20112 hoe egiss (ida 


neavesd idencivaetée: scT .ebicw siadw to quoi 


- 


- 
_ 


140 


perceptual abilities and the decoding of letter groups or 
words received some support in the subgroups. Subgroups with 
poorly developed skills in perceptual Organization and 
visual-motor integration (i.e, Low Partial Visual Cue Users; 
Deficiencies in Sequential Memory/Attention and Visual-Motor 
Integration) made relatively few letter sequence reversals 
and nonsense word substitutions compared to most other 
subgroups. However, Low Partial Visual Cue Users were the 
only subgroup that made significantly fewer nonsense word 
Substitutions than two other subgroups. Subgroups with 
well-developed visual skills (i.e., High Contextual Cue 
Users; Specific Verbal Deficiencies) were not distinguished 
by a high frequency of letter sequence reversals and 
nonsense word substitutions. Thus, only limited support for 
the relationship between visual skills and a decoding 
Strategy involving partial visual cue use was found. 

The patterns of graphic cue-contextual cue dependence 
were also examined in relation to visual and verbal skills. 
One subgroup with better verbal than visual abilities relied 
more on contextual cues (i.e., High Verbal-Low Sequential 
Memory/Attention) while another subgroup with better visual 
than verbal skills (i.e., General Verbal Deficiency) relied 
more on graphic cues. However, subgroups based on reading 
factors which did not have clear discrepancies in their 
visual and verbal skills also relied more on one type of cue 
than another (i.e., Low Visual Cue Dependence; High 


Visual-Low Contextual Cue Dependence). 
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Thus, it seems that only a limited predictive 
relationship is found between psychological abilities and 
oral reading strategies. The failure to find a strong 
predictive relationship may be due to the effects of 
variables other than psychological strengths and weaknesses 
on children's reading strategies, such as the type of 
reading instruction to which the learner is exposed. For 
example, children who are taught according to the whole word 
approach may adopt a decoding strategy which focuses on 
letter groups and whole words. Conversely, those who are 
taught according to the phonics approach may use a 
letter-by-letter decoding strategy. 

Question 4. Is there a correspondence between the membership 
of the subgroups established on the basis of psychological 
abilities and the membership of those established on the 
basis of reading subskills? 

In the present study, there was little correspondence 
between the two sets of subgroups. The low correspondence 
meant that one could not predict a child's reading pattern 
on the basis of his psychological profile. It is possible 
that the small number of subjects used in the study 
prevented the discovery of any substantial correspondence 


that might exist between the two sets of subgroups. 


Recommendations 
1. Further studies concerning the reading strategies of 


disabled readers must attempt to identify subgroups of 
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disabled readers according to their different reading 
strategies. 

Future research on reading strategies should examine the 
types of visual processing strategies used as well as 
the degree of dependence on contextual and graphic cues. 
Some subgroups’ primary reading characteristics would 
have been overlooked if subjects' oral reading had been 
examined simply in terms of cue dependence. 

In order to understand the psychological correlates of 
reading disability, it is necessary to identify 
subgroups of disabled readers according to their 
different psychological profiles. 

Further research is needed to determine the predictive 
relationship between psychological profiles and oral 
reading strategies. If the predictability between the 
two is as limited as the present study suggests then 
conjectures about a child's reading strategy made on the 
basis of his or her psychological profile must be highly 
tentative. In order to understand the child's reading 
strategy and his or her reading-related psychological 
strengths and weaknesses it appears necessary to conduct 
both a reading and a psychological assessment. 

Studies using a sample at least three times larger than 
that examined in the present study are needed to 
identify subgroups of disabled readers and to determine 
the relationship between membership of groups based on 


reading data and membership based on psychological data. 
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The small number of subjects investigated in the present 
study limits the generalization of the findings beyond 
the confines of the sample. 

Future research concerning the reading strategies and 
psychological profiles of disabled readers should employ 
a control group of normal readers to permit comparison 
of the disabled to the normal reader. 

Subjects with more severe reading disabilities should be 
employed in future studies. It is possible that the 
relationship between psychological profiles and oral 
reading strategies is stronger among severely disabled 
readers than among the mildly to moderately disabled 


readers examined in the present study. 
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Appendix A 


Error Categories defined by Spache (1972, p. 16): 


ie 


Omissions - any word, word part, or group of words 
omitted. 

Additions - any word or word part added. 

Substitutions or Mispronunciations - Count a substituted 
word or a group of substituted words as one error. Do 
not correct the student or tell him any words, unless he 
shows that he is becoming upset. Then tell him the word 
and count it as an error. Do not count repeated errors 
of mispronunciation of the same name; €.g-, Sporty. 
Count such errors once only. 

Repetitions - Count repetitions only when two or more 
words are repeated. Underline the repeated words with an 
arrow. If the child repeats a group of words several 
times, indicate each repetition by an arrow under the 
words. Count each arrow as an error. 

Reversals - Show reversals of words or word parts by 
curved lines. 

words Aided - Wait about five seconds for the child to 


Eny, chem cell him the word. Cross out the aided word. 


Do not count regional or dialectal mispronunciations as 


ErlOlSs. 


Hesitations are not counted as errors. Self-corrections, 


those instances in which a child fumbles over a word and 
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finally says it COrrectly;ware=nor counted as errors. 

Do not score more than one error for each Mustakee: BGs, t © 
a student has fumbled with a word several times, and you 
tell him the word to relieve his anxiety, he may then repeat 
the word or an entire phrase before continuing to read. 
Score only as a single mispronunciation, ignoring the 
repetition. If he repeats a whole phrase after having worked 
out one word in it, credit him for the for the word but 


score the repetition. 
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Appendix B 


Summary of Oral Reading Error Analysis 


Te Cuantatataverccales 

a) Additions 

b) Omissions 

c) Structural Analysis errors 
d) Grapheme-Phoneme errors 

e) Letter Orientation Reversals 
f£) Letter Sequence errors 

g) Scanning errors 

h) Repetitions 

i) Words Aided or Mumbled 


j) Nonsense Words 


Score = Frequency Count of Category x 100/Total Number of 


Dig igepes c 
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2.Qualitative Scales 
(Excludes analysis of error categories #6, 7, 8) 


ave Vesual, Similarity b) Grammatical 
Relationship Patterns 


0 = No letters shared 0 = Weakness 

1 = 1-25% letters shared 1 = Partial Strength 

2 = 26-50% letters shared 2) = Strengren 

SU=) 57 oe ler te osesnared 

4 = 76-100% letters shared 

c) Comprehension Patterns d) Degree of Correction 

0 = Loss of Comprehension 0 = No attempt 

1 = Partial Loss 1 = Unsuccessful attempt, 
2 = No Loss Or GOrrect form 


abandoned 


2 = Error corrected 


Score = Sum of Scale Score x 100/Maximum Score 
(Maximum score = Highest score in scale x Total number of 


errors in scale). 
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